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COMPETITIVENESS  OF  THE  AEROSPACE 
INDUSTRY  AND  S.  419 


WEDNESDAY,  MAY  19,  1993 

U.S.  Senate, 
Committee  on  Commerce,  Science,  and  Transportation, 

Washington,  DC. 
The  committee  met,  pursuant  to  notice,  at  10  a.m.  in  room  SR- 
253,  Russell  Senate  Office  Building,  Hon.  Byron  L.  Dorgan,  presid- 
ing. 

Staff  members  assigned  to  this  hearing:  Patrick  H.  Windham, 
professional  staff  member,  and  Samuel  E.  Whitehorn,  senior  coun- 
sel; and  Alan  Maness,  minority  senior  staff  counsel. 

OPENING  STATEMENT  OF  SENATOR  DORGAN 

Senator  Dorgan.  We  will  call  the  hearing  to  order  this  morning. 
Chairman  Rollings  may  be  with  us  shortly.  He  is  returning  to  the 
Hill  from  an  engagement  downtown. 

Today's  hearing  is  a  hearing  on  the  competitiveness  of  the  aero- 
space industry,  and  also  a  hearing  on  S.  419  introduced  by  our  col- 
league. Senator  Danforth. 

The  challenges  facing  the  aerospace  industry  these  days  are 
many.  The  manufacturers  in  this  country  have  laid  off  thousands 
of  workers.  Boeing  announced  a  28,000-person  layoff  earlier  this 
year.  McDonnell-Douglas  has  cut  back  to  19,000  employees  from 
40,000  to  43,000  just  a  few  years  ago.  All  of  us  understand  that  our 
aerospace  manufacturing  industry  has  faced  enormous  and  stiff 
competition  from  Airbus.  Many  of  us  feel  that  that  competition  is 
not  fair  competition,  but  nonetneless  it  has  taken  away  much  need- 
ed business  from  American  manufacturers. 

The  airline  industry  that  those  manufacturers  serve  has  lost  $10 
billion  over  the  last  3  years.  PanAm,  Eastern,  and  Midway  are  sim- 
ply memories,  carriers  that  serve  no  longer.  The  industry  has  cut 
back  aircraft  orders  during  this  difficult  time  by  some  $41  billion, 
and  that  has  caused  rather  significant  production  changes  by  man- 
ufacturers. It  has  also  caused  changes  by  not  just  airframe  manu- 
facturers but  engine  manufacturers  and  others. 

President  Clinton  has  indicated  a  commitment  to  looking  at  the 
problems  of  the  airlines  and  the  manufacturers.  He  met  with  the 
CEO's  of  the  airlines  of  this  country  at  a  hanger  at  Boeing  a  couple 
of  months  ago.  The  National  Commission  to  Ensure  a  Strong  Com- 
petitive Airline  Industry  conceived  by  this  committee  and  our  col- 
league, I  believe  principally  Senator  Exon  and  others,  is  underway 
as  well. 

(1) 


The  manufacturing  industry  is  a  global  market.  U.S.  producers 
rely  in  many  respects  on  foreign  manufacturers  for  parts  and  sup- 
plies, and  we  also  provide  some  parts  and  supplies  to  other  manu- 
facturers of  aircraft  overseas. 

We  do  not  know  quite  what  to  expect  in  this  industry,  but  all  of 
us  understand  that  we  face  significant  challenges  and,  we  hope, 
significant  opportunities. 

As  I  mentioned  our  colleague,  Senator  Danforth,  has  introduced 
legislation  that  would  focus  on  one  aspect  of  responding  to  some  of 
these  challenges.  And  we  are  pleased  to  conduct  this  hearing  today 
and  hear  from  witnesses  who  I  think  will  give  us  some  interesting 
and  different  perspectives  about  the  competitiveness  of  the  aero- 
space industry — where  we  are  and  what  we  must  do  to  retain  a 
healthy  aerospace  manufacturing  industry  in  the  future.  Mr.  Chair- 
man, your  comments,  please. 

OPENING  STATEMENT  OF  SENATOR  ROLLINGS 

The  Chairman.  Today  the  committee  is  holding  a  hearing  on  the 
U.S.  aerospace  industry,  which,  like  many  other  U.S.  industries, 
has  suffered  severe  economic  decline  in  recent  years.  For  the  last 
3  years,  this  country  has  experienced  a  significant  recession.  Thou- 
sands of  people  lost  their  jobs,  while  the  past  administration  wait- 
ed for  the  free  market  to  turn  around.  The  U.S.  airline  industry 
and  the  aircraft  manufacturing  industry  have  been  no  stranger  to 
this  downturn. 

The  U.S.  air  carriers  have  lost  more  than  $10  billion  over  the 
last  3  years,  and  PanAm,  Eastern,  and  Midway  have  ceased  oper- 
ations. The  industry  has  been  forced  to  lay  off  people  and  reduce 
significantly  capital  spending.  In  the  aerospace  industry,  we  have 
seen  thousands  of  layoffs  at  Boeing,  McDonnell  Douglas,  and  en- 
gine manufacturers  like  Pratt  &  Whitney. 

Today's  hearing  gives  us  the  opportunity  to  examine  more  care- 
fully what  has  happened  to  the  aircraft  manufacturing  sector. 
Clearly  one  problem  for  the  U.S.  aircraft  manufacturing  industry 
is  the  declining  health  of  the  air  carriers.  A  $50  million  plane  can- 
not be  sold  if  the  buyer  cannot  afford  it  or  already  has  excess  ca- 
pacity. The  carriers  already  have  canceled  or  deferred  about  $41 
billion  in  aircraft  orders.  Clearly  we  must  begin  to  address  the  fi- 
nancial problems  in  the  airline  industry. 

Furthermore,  the  aircraft  manufacturing  industry  faces  stiff  for- 
eign competition.  The  U.S.  aircraft  manufacturing  industry  clearly 
operates  in  a  global  market,  and  competition  from  Airbus  is  a  sig- 
nificant factor  in  its  survival.  We  know  that  Airbus  has  received 
subsidies — the  Europeans  wanted  to  create  an  industry,  and  it  has 
cost  them  $26  billion,  according  to  one  study.  Airbus  would  not  be 
here  today  but  for  the  subsidies.  However,  for  11  years,  the  past 
administrations  did  little  to  address  the  problem.  Finally,  in  July 
1992,  the  Bush  administration  negotiated  an  agreement,  signed  by 
all  parties,  which  limits  subsidies  by  the  Europeans.  The  question 
is  whether  this  agreement  is  enough. 

The  current  administration  is  concerned  about  the  state  of  the 
airline  and  aerospace  industries.  Earlier  this  year,  President  Clin- 
ton flew  to  Seattle  and  met  with  airline  CEO's  in  Boeing's  hangar. 
The  Airline  Commission,  conceived  by  this  committee  and  pushed 


by  the  President,  next  week  will  begin  its  review  of  these  indus- 
tries and  their  problems.  In  addition,  the  President  has  proposed 
to  increase  aeronautics  research  by  more  than  $350  million 
through  the  National  Aeronautics  and  Space  Administration  and 
the  Federal  Aviation  Administration,  we  need  to  explore  how  such 
programs  can  assist  the  U.S.  aerospace  industry. 

I  look  forward  to  hearing  from  our  witnesses  today  on  these  is- 
sues, and  on  S.  419,  legislation  proposed  by  Senator  Danforth  that 
is  intended  to  address  concerns  about  the  aerospace  industry. 

Thank  you,  Mr.  Chairman. 

Senator  Dorgan.  Thank  you,  Mr.  Chairman.  Let  me  now  call  on 
my  colleague,  Senator  Danforth,  for  an  opening  statement. 

OPENING  STATEMENT  OF  SENATOR  DANFORTH 

Senator  Danforth.  Mr.  Chairman,  thank  you  very  much.  Thank 
you  for  chairing  this  hearing. 

There  is  a  Presidential  commission  that  has  been  established, 
and  it  will  complete  its  work  hopefully  some  time  in  August.  I  am 
concerned  that  the  pace  at  which  we  are  proceeding  on  is  too  lei- 
surely to  deal  with  what  has  become  a  very  critical  problem.  The 
aerospace  industry  in  the  United  States  should  be  the  premier  in- 
dustry in  our  country.  It  has  been  in  the  past.  It  is  obviously  criti- 
cally important  to  the  future  of  our  country. 

I  think  that  the  question  could  fairly  be  asked.  If  we  do  not  suc- 
ceed in  the  aerospace  industry  what  is  it  that  we  plan  to  succeed 
in? 

This  is  not  a  low-technology  industry.  This  is  not  an  industry 
that  can  be  done  equally  well  anywhere.  It  should  be  something 
that  is  right  at  the  heart  of  America's  economic  future.  And  yet  as 
you  pointed  out,  Mr.  Chairman,  the  aerospace  industry  has  been 
undergoing  very  severe  problems.  Since  1989,  there  has  been  a  25- 
percent  reduction  in  jobs  in  the  aerospace  industry. 

Part  of  this  is  because  of  unfair  competition  from  Airbus.  It  is 
unfair  competition.  Airbus  has  never  made  money  in  its  history. 
For  a  couple  of  decades,  it  has  been  very  heavily  subsidized.  It  has 
been  subsidized  to  the  tune  of  $26  billion.  A  company  that  has  been 
so  heavily  subsidized  should  not  be  operating  now.  And  yet  Airbus 
has  28  percent  of  the  worldwide  market,  and  it  has  44  percent  of 
our  market  in  the  United  States. 

Another  problem  of  the  aerospace  industry  is  the  plight  of  our 
airlines.  That  is  another  subject  that  has  been  frequently  before 
this  committee.  The  airlines  are  basket  cases  for  a  number  of  rea- 
sons. The  airlines  are  the  leading  customer  of  the  aerospace  indus- 
try, and  as  the  airlines  go  so  goes  aerospace. 

And  then  a  third  component  is  that  what  the  aerospace  industry 
does,  at  least  substantial  parts  of  it,  is  related  to  what  the  Federal 
Government  does.  A  good  part  of  aerospace  is  involved  in  national 
defense.  It  is  involvedin  NASA.  And  that  is  a  very  dangerous  busi- 
ness to  be  in,  doing  business  with  the  Federal  Government.  Not 
only  are  budgets  totally  unpredictable,  rapidly  changing,  always 
matters  of  debate,  but  if  you  do  business  with  the  Federal  Govern- 
ment, if  you  are  in  the  defense  industry,  you  can  expect  to  be 
hauled  before  various  committees  of  Congress  and  berated  for 
whatever  it  is  you  are  doing. 


So,  this  is  a  very  troubled  industry,  and  it  should  not  be  a  trou- 
bled industry.  Several  of  us  introduced  a  couple  of  bills  a  few 
months  ago.  One  is  to  require  a  countervailing  duty  case  brought 
by  our  Government  against  Airbus.  To  me,  that  is  something  that 
should  be  done.  That  legislation  is  really  in  the  nature  of  an  edi- 
torial comment  because  the  Commerce  Department  has  the  power 
to  institute  a  countervailing  duty  case.  The  President  also  has  the 
power  to  veto  a  bill.  So,  ultimately  the  decision  is  in  the  executive 
branch,  not  in  Congress. 

But  it  was  a  point  that  I  wanted  to  make,  and  some  other  Mem- 
bers of  Congress  wanted  to  make.  The  Airbus  situation  should  not 
be  permitted  to  continue,  and  we  should  avail  ourselves  of  the 
power  that  we  have  under  international  agreement  to  institute 
countervailing  duty  cases. 

And  then  the  second  piece  of  legislation  which  you  pointed  out, 
Mr.  Chairman,  is  the  aerotech  bill.  It  has  a  number  of  cosponsors, 
both  Democrats  and  Republicans.  And  the  idea  of  that  legislation 
is  to  provide  for  private  sector  input  into  the  spending  of  about  $10 
billion,  which  the  Federal  Government  now  does  each  year,  in  the 
research  and  development  area  in  aerospace,  and  also  to  use  as  a 
model  for  aerospace  what  SEMATECH  was  for  the  semiconductor 
industry  to  make  it  possible  for  a  consortium  of  U.S.  aerospace  in- 
dustries, with  the  support  of  the  Government,  to  join  together  in 
the  development  of  new  technologies  for  that  industry. 

I  am  glad  we  are  having  this  hearing.  I  really  do  believe  that 
time  is  of  the  essence.  I  am  concerned  that  the  commission,  while 
it  is  always  nice  to  have  commissions,  will  turn  out  to  be  yet  an- 
other study.  I  think  the  time  for  action  has  come. 

Senator  Dorgan.  Thank  you  very  much.  Senator  McCain. 

OPENING  STATEMENT  OF  SENATOR  McCAIN 

Senator  McCain.  Thank  you,  Mr.  Chairman.  I  want  to  thank  you 
and  Chairman  Rollings  for  holding  this  hearing.  It  is  obviously  a 
critical  issue  for  America.  And,  understandably,  most  of  our  atten- 
tion will  be  focused  on  the  aerospace  industry  and  the  airlines.  I 
would  like  to  talk  about  another  aspect  of  the  issue  in  just  a 
minute. 

But  I  also  am  glad  to  see  Dr.  Perry  here,  because  it  has  been  lit- 
tle noticed  but  it  has  been  a  very  important  factor  in  aerospace  and 
general  aviation  that  the  Department  of  Defense  has  played  a  key 
role  in  financing  many  of  the  technologies  that  have  contributed  di- 
rectly to  the  predominance  of  our  civilian  aviation  sector. 

Areas  that  I  think  we  should  be  looking  at  are  predatory  pricing 
restrictions,  elimination  of  proposed  aviation  fuel  tax  increases 
under  the  energy  tax  initiative.  Federal  loan  guarantees  for  the 
purchase  of  new  stage  3  aircraft,  provisions  for  airlines  to  expend 
immediately  their  accumulated  net  operating  losses  to  obtain  a  re- 
fund of  earlier  ticket  tax  payments,  foreign  investment  in  U.S.  air- 
lines, and  the  relationship  between  such  investments  and  the 
rights  of  U.S.  and  foreign  carriers  under  international  aviation 
treaties.  And,  of  course,  the  problems  of  compliance  with  new  envi- 
ronmental standards  and  efforts  to  preserve  the  environment  have 
affected  the  industry  considerably. 


I  just  want  to  point  out  one  very  important  issue,  I  think,  to  the 
future  of  aerospace  industry  and  aviation,  and  the  airhne  industry, 
and  that  is  the  deplorable,  outrageous  situation  we  find  ourselves 
in  in  the  area  of  general  aviation.  Production  of  new  general  avia- 
tion aircraft  has  plummeted  from  18,000  just  a  few  years  ago  to 
1,021  last  year.  Industry  employment  has  been  cut  in  half 

Cessna  Aircraft,  which  used  to  produce  nearly  9,000  aircraft  a 
year,  has  not  produced  a  single-  or  twin-engine  piston-powered  air- 
plane since  1986.  Piper  Aircraft  is  in  bankruptcy  largely  due  to 
product  liability  costs. 

And  the  dire  straits  of  this  previously  healthy  industry  has  seri- 
ous consequences,  in  my  view,  from  the  area  of  training  of  pilots, 
to  competition  with  foreign  manufacturers,  to  frankly  the  preserva- 
tion of  an  industry  that  was  almost  exclusively  the  United  States. 

Mr.  Chairman,  unless  we  have  some  kind  ot  product  liability  re- 
form in  the  general  aviation  industry,  we  will  not  see  the  general 
aviation  industry  in  this  country  exist.  It  is  not  difficult.  It  is  some- 
thing that  everyone  agrees  needs  to  be  looked  at. 

The  average  age  of  a  piston  aircraft,  a  single-engine  aircraft 
today  in  America  is  27  years.  And  unfortunately,  and  I  do  not  like 
to  single  out  any  particular  target,  but  unfortunately  the  American 
Trial  Lawyers  Association  has  failed  to  even  sit  down  and  discuss 
this  issue  with  the  Congress  and  with  the  general  aviation  industry 
to  try  and  bring  about  some  kind  of  agreement  to  save  an  industry. 

So,  I  would  hope  that  part  of  our  examination  today,  and  some 
of  our  witnesses  might  talk  about  the  fact  that  we  are  depriving 
a  generation  of  young  Americans  of  the  ability  to  learn  to  fly.  And, 
frankly,  we  are  depriving  tens  of  thousands  of  Americans  of  the 
ability  to  work  because  of  the  demise  of  the  general  aviation  indus- 
try in  America. 

I  thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Senator  McCain  follows:] 

Prepared  Statement  of  Senator  McCain 

Thank  you,  Mr.  Chairman.  I'd  like  to  thank  the  witnesses  for  appearing  before 
this  Committee  today  and  I  look  forward  to  their  testimony. 

A  strong  commercial  aircraft  industry  is  critical  to  the  health  of  the  United  States 
economy.  Senator  Danforth's  bill,  S.  419,  calls  for  the  creation  of  a  new  Government- 
industry  relationship  to  address  the  current  problems  of  the  U.S.  aerospace  industry 
both  here  and  abroad.  It  is  imperative  at  this  time  that  the  Congress  show  strong 
leadership  in  this  matter.  We  owe  it  to  our  competitive  spirit  which  built  the  indus- 
trial base  of  this  nation  and  we  owe  it  to  those  highly  skilled  workers  who  build 
the  high  technology  planes  that  have  made  the  United  States  the  leader  in  the  aero- 
space industry. 

As  companies  on  the  leading  edge  of  technology  development,  aerospace  firms 
have  much  to  offer  as  America  strives  to  retain  its  competitive  strength  in  a  wide 
range  of  industries.  I  know  it  is  clear  to  everyone  on  this  committee  and  this  panel 
that  aerospace  advancements  have  helped  spur  innovations  and  productivity  in 
many  other  business  sectors.  The  aerospace  industry  consistently  contributes  to  the 
U.S.  trade  balance  and  provides  hundreds  of  thousands  of  jobs  for  American  work- 
ers. The  aerospace  industiy  is  the  nation's  leading  manufacturer  exporter.  In  1991, 
the  aviation  industry  sold  $68.6  billion  worth  of  aircraft,  aircraft  engines  and  parts. 
Exports  of  $45  billion  in  1992  produced  a  trade  surplus  of  $31.4  billion.  Sales  in 
1992  reflected  a  dramatic  decline  from  199 1's  sales.  The  recent  decline  in  aviation 
industry  sales  is  the  result  of  defense  spending  cutbacks  and  sluggish  economic  per- 
formance. 

The  industry's  backlog  has  also  decreased  to  $214  billion  in  1992  from  $235  billion 
in  1991.  Due  primarily  to  the  financial  problems  of  the  airline  industry,  orders  for 
commercial  aircraft  fell  ofT  by  more  than  25  percent  in  1991.  These  effects  are  felt 


most  harshly  in  the  pocketbooks  of  those  famihes  who  depend  on  the  aviation  indus- 
try for  jobs.  Aerospace  manufacturers  were  forced  to  cut  130,000  jobs  in  1992,  a  de- 
cline 01  11  percent.  Estimated  job  losses  of  10  percent  in  1993  will  drop  total  indus- 
try employment  to  942,000.  This  would  be  the  first  time  in  15  years  that  aerospace 
jobs  would  fall  below  one  million. 

In  the  past,  the  aerospace  industry  might  have  turned  to  the  military  sector  to 
see  it  through  a  slump  in  airline  orders.  However,  with  the  end  of  the  Cold  War, 
the  Defense  budget  is  being  cut  dramatically.  For  the  U.S.  aerospace  industry,  the 
military  is  no  longer  a  guaranteed  market,  nor  is  it  a  reliable  source  for  R&D  fund- 
ing. The  decline  in  the  market  is  plainly  evident.  Foreign  and  domestic  deliveries 
of  new  military  aircraft  in  1991  is  down  14  percent  from  1990  totals.  When  military 
procurement  was  growing,  much  of  the  risk  of  developing  new  technology,  from  pro- 
totype through  operational  aircraft,  was  covered  by  Government  contracts.  In  many 
cases,  technology  developed  for  the  military  would  be  incorporated  into  commercial 
aircraft,  including  Boeing's  707  and  747  aircraft,  Douglas  DC-9  and  DC-10,  and 
Lockheed's  L-1011.  I  believe  that  the  traditional  link  for  stimulating  commercial 
aviation  development  is  in  danger  of  breaking  in  the  post  Cold  War  era  unless  we 
can  emphasize  and  focus  the  aerospace  industry  through  these  difficult  times  ahead. 

Let  me  make  it  perfectly  clear  that  I  am  not  suggesting  that  Government  sub- 
sidize the  aviation  industry.  Each  company  or  industry  bears  ultimate  responsibility 
for  market  success  or  failure.  U.S.  manufacturers  should  be  challenged  to  invest  in 
new  applied  technology,  new  equipment  and  processes,  and  in  their  employees;  im- 
prove productivity;  provide  the  best  quality;  and  produce  competitively  priced  prod- 
ucts. However,  the  government  should  foster  an  environment  in  which  tne  industry 
can  prosper. 

Contrast  this  to  the  continual  government  support  for  Airbus  Industrie  Groupe. 
Over  the  last  25  years,  the  European  governments  of  France,  Germany,  Spain,  and 
the  United  Kingdom  have  provided  massive  subsidies  to  their  national  company 
partners  in  the  Airbus  Consortium  to  aid  the  development,  production  and  market- 
ing of  large  civil  aircraft.  Although  the  exact  figure  of  how  much  funding  Airbus  has 
received  directly  from  European  Community  support  is  unknown — one  estimate 
places  that  figure  at  $26  billion  between  1971  and  1989.  As  of  December  1992,  Air- 
bus has  captured  an  estimated  33  percent  of  the  worldwide  commercial  aircraft  in- 
dustry and  44  percent  of  the  U.S.  market.  Airbus  has  replaced  McDonnell  Douglas 
as  the  second  largest  aircraft  manufacturer  in  the  world. 

Nearly  three  weeks  ago,  the  White  House  released  the  list  of  15  voting  members 
and  11  non-voting  members  of  the  National  Commission  to  Ensure  a  Strong  Com- 
petitive Airline  Industry.  The  Commission  was  established  with  the  express  purpose 
of  addressing  these  issues.  However,  having  had  the  pleasure  to  serve  as  the  rank- 
ing Republican  on  the  Aviation  Subcommittee  for  years  and  had  the  opportunity  to 
study,  discuss  and  hear  testimony  from  many  well  qualified  experts  and  representa- 
tives in  the  aviation  industry,  I  am  very  concerned  by  the  lack  of  airline  and  aero- 
space industiy  representatives  on  the  Commission. 

Moreover,  I  firmly  believe  that  we  cannot  afibrd  to  wait  for  the  Airline  Commis- 
sion to  release  its  report  before  we  begin  to  consider  these  important  issues.  In  this 
regard,  myself  and  several  other  members  on  the  Aviation  Subcommittee  wrote  to 
Chairman  F'ord  on  April  26,  1993  regarding  a  list  of  legislative  initiatives  that  this 
committee  should  explore  in  view  of  the  airline  industry's  well-documented  financial 
crises.  Rather  than  waiting  for  the  Commission's  recommendations,  we  should  im- 
mediately consider  and  hold  hearings  on: 

•  Predatory  pricing  restrictions 

•  Elimination  of  proposed  aviation  fuel  tax  increases  under  the  energy  tax  initia- 
tive 

•  Federal  loan  guarantees  for  the  purchase  of  new  Stage  3  aircraft 

•  Provisions  for  airlines  to  expena  immediately  their  accumulated  net  operating 
losses  to  obtain  a  refund  of  earlier  ticket  tax  payments 

•  Foreign  investment  in  U.S.  airlines  and  the  relationship  between  such  invest- 
ments and  the  rights  of  U.S.  and  foreign  carriers  under  international  aviation  trea- 
ties 

•  Compliance  with  new  environmental  standards  and  efforts  to  preserve  the  envi- 
ronment have  afiected  the  industry  considerably 

All  these  issues  are  important  but  I  am  particularly  concerned  about  the  impact 
of  product  liability  laws  on  the  aerospace  industry,  especially  the  general  aviation 
indiistry.  As  I  travel  throughout  Arizona  I  hear  many  pleas  from  general  aviation 
pilots  who  have  seen  the  demise  of  a  once  thriving  industry  in  the  United  States. 
In  an  industry  heavily  dominated  by  the  concerns  of  airlines,  the  needs  of  the  gen- 
eral aviation  industry  must  not  be  ignored.  There  are  several  critical  issues  afiecting 
the  financial  health  of  general  aviation,  including  proposals  to  increase  registration 


fees  and  energy  taxes  that  could  cripple  this  aviation  sector.  Product  liability  has 
been  the  single  greatest  obstacle  to  tne  success  and  survival  of  the  American  light 
aircraft  industry- 
Production  01  new  general  aviation  aircraft  has  plummeted  from  18,000  just  a  few 
years  ago  to  656  last  year.  Industry  employment  nas  been  cut  in  half.  Cessna  Air- 
craft, which  used  to  produce  nearly  9,000  aircraft  a  year,  has  not  produced  a  single 
or  twin-engine  piston  powered  airplane  since  1986.  Piper  Aircraft  is  in  bankruptcy, 
larcely  due  to  product  liability  costs. 

Tne  dire  straits  of  this  previously  healthy  industry  has  serious  consequences.  If 
we  do  not  provide  new  training  aircraft  for  our  future  pilots,  what  will  happen  to 
our  air  transportation  system?  The  average  age  of  the  single-engine  aircraft  is  now 
27  years.  Increased  foreign  competition  is  targeting  the  U.S.  marketplace  with  a 
great  number  of  general  aviation  airplanes. 

The  general  aviation  industry  is  intensely  regulated  by  the  federal  government. 
Every  stage  of  design,  production  and  testing  is  scrutinized  by  the  Federal  Aviation 
Administration.  The  general  aviation  industry  is  in  dire  need  of  a  uniform  federal 
standard  of  liability  to  dovetail  with  the  existing  system  of  federal  regulation.  In  a 
meeting  last  week,  the  President  of  Cessna  told  me  that  the  company  would  resume 
production  of  piston  powered  aircraft  if  the  legislation  introduced  this  year  by  Sen- 
ator Kassebaum,  of  which  I  am  a  cosponsor,  was  approved  by  the  Congress. 

I  truly  believe  that  the  future  of  the  aviation  industry  and  the  aerospace  industry 
depends  on  the  strong  leadership  that  this  body  can  provide — I  hope  we  are  all  up 
for  the  challenge. 

Thank  you  very  much,  Mr.  Chairman  and  I  look  forward  to  hearing  from  all  of 
our  witnesses. 

Senator  DoRGAN.  Thank  you  very  much.  The  first  two  witnesses 
today  will  be  our  colleagues,  Senator  Dodd  and  Senator  Lieberman. 
First  we  will  hear  fi*om  you,  Senator  Dodd.  Thank  you  for  being 
with  us. 

STATEMENT  OF  HON.  CHRISTOPHER  J.  DODD,  U.S.  SENATOR 

FROM  CONNECTICUT 

Senator  Dodd.  Well,  thank  you  very  much,  Mr.  Chairman.  I  have 
a  prepared  statement  and  ask  unanimous  consent  that  it  be  in- 
cluded in  the  record. 

Let  me  just  before  beginning,  second  the  comments  of  our  col- 
league from  Arizona,  Senator  McCain.  And  certainly  Senator  Dan- 
forth  in  the  committee  has  more  than  just  a  passing  interest  in 
that  same  issue,  as  does  my  colleague  from  Connecticut,  Senator 
Lieberman.  And  we  are  hopeful  that  in  a  broad-based  way  we  are 
going  to  be  able  to  deal  with  product  liability  legislation  this  year. 

You  mentioned  the  aerospace  industry  or  the  general  aviation  in- 
dustry as  one  example.  As  I  know  the  Senator  from  Arizona  knows, 
this  issue  cuts  across  manufacturing  from  one  end  of  the  country 
to  the  other.  So,  it  clearly  needs  to  be  addressed,  and  I  think  the 
support  is  there  for  it,  certainly  in  the  Senate. 

At  any  rate,  Mr.  Chairman,  I  am  delighted  to  appear  before  you 
this  morning,  along  with  my  colleague  from  Connecticut,  to  offer 
some  thoughts  and  some  observations  on  the  state  of  the  American 
aerospace  industry.  I  particularly  want  to  thank  you,  Mr.  Chair- 
man, for  holding  these  hearings.  I  think  it  is  critically  important 
that  we  focus  attention  on  this  issue. 

And  I  want  to  recognize  Senator  Danforth  for  his  initiative  in  in- 
troducing the  Aeronautical  Technology  Consortium  Act  of  1993  of 
which  many  of  us  are  cosponsors  and  which,  as  I  am  sure  you  have 
heard  from  him  already,  would  place  under  a  single  roof  nearly  $10 
billion  in  Federal  aerospace  R&D  funds  that  are  now  spread  across 
a  multitude  of  programs  and  agencies,  and  not  very  effectively,  in 
our  opinion,  doing  the  job. 
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A  central  feature  of  the  legislation  would  enable  aerospace  firms 
to  work  together  in  a  consortium  to  develop  ioint  approaches  to  a 
variety  of  technological  challenges  that  lie  anead  of  us.  This  for- 
mula is  modeled  after  the  SEMATECH  consortium,  an  ongoing 
Federal  program  that  has  helped  restore  the  competitiveness,  I 
think  all  would  agree,  of  the  semiconductor  industry  in  a  very  short 
matter  of  time.  It  is  a  wonderful  example  of  what  we  are  utilizing 
here,  what  Senator  Danforth  has  put  together,  and  the  sooner  we 
act  on  that  the  better  I  think  we  will  all  be. 

In  the  hours  ahead,  Mr.  Chairman  and  members  of  the  commit- 
tee, I  am  sure  you  are  going  to  hear  a  great  deal  about  the  global 
competitiveness  of  U.S.  aerospace  industries,  the  importance  of 
aerospace  to  our  national  and  defense  industrial  base,  and  the  con- 
tinued need  to  keep  America  on  the  cutting  edge  of  new  tech- 
nologies. And  I  certainly  do  not  disagree  or  have  any  argument 
with  those  discussions  at  all.  Those  are  central  to  the  issue  that 
you  will  be  taking  up  today  and  they  deserve  a  good  deal  of  consid- 
eration. 

But  I  would  like  in  the  brief  amount  of  time  here  this  morning 
that  you  have  given  me,  Mr.  Chairman,  to  concentrate  on  a  some- 
what different  aspect  of  this  problem.  Not  too  long  ago,  I  had  the 
opportunity  to  visit  an  engine  component  facility  maintained  by  the 
Pratt  &  Whitney  Division  of  the  United  Technologies  Corp.  in 
Southington,  CT.  And  I  know  my  colleague  as  well  has  been  there 
recently.  This  particular  facility  provides  more  than  1,300  jobs  and 
is  a  critical  part  of  the  economy  in  that  region  of  the  State.  Unfor- 
tunately, over  the  course  of  the  next  few  years  the  entire  facility 
may  be  completely  and  permanently  shut  down. 

When  I  visited  this  division  I  had  the  opportunity  not  just  to 
hear  from  the  people  who  manage  the  books  and  make  the  high- 
level  decisions  in  the  corporate  board  rooms,  but  we  also  met  with 
the  men  and  women  who  punch  the  clock  every  day  and  put  in 
their  hours  on  the  shop  floor.  And  I  spoke  with  them  about  the  cir- 
cumstances they  face  today  and  the  challenges  that  they  expect  to 
confront  tomorrow.  And  what  I  heard  was  an  outpouring  of  concern 
for  their  jobs,  their  families,  their  futures,  and  our  country's  future. 

Too  often  we  think  that  these  people  only  talk  about  their  imme- 
diate economic  security,  and  I  wish  the  entire  Senate  could  have 
gone  through  and  listened  to  the  comments.  The  first  concerns 
raised  by  many  of  these  people  was  the  loss  of  this  facility.  There 
is  machinery  in  that  shop  that  does  not  exist  in  any  other  place  in 
this  country  in  terms  of  testing  engines  in  this  Nation.  In  fact,  for- 
eign countries  come  here  to  test  their  equipment  at  this  facility, 
this  one  division  in  Southington,  CT. 

You  lose  that,  these  people  were  saying,  it  is  not  just  their  jobs 
they  worry  about.  Obviously,  they  are  concerned  about  that.  But 
they  are  also  concerned  about  our  ability  to  replace  that  kind  of 
technology  base.  And  obviously  the  corporation  has  to  grapple  with 
complicated  financial  decisions. 

But  nonetheless  it  was  interesting  to  note — we  oftentimes  think 
people  on  the  shop  floor  only  care  about  their  benefits,  only  care 
about  their  wages.  These  people  cared  about  what  is  happening  to 
this  industry  and  the  country.  They  are  people  who  worked,  in 
talking  to  them,  celebrating  their  25th,  26th,  30th  year  working  in 


these  facilities.  Knowledgeable,  talented  people  who  hate  to  see 
this  kind  of  technology  going  by  the  boards. 

As  I  said,  many  of  tnese  people  have  given  the  better  part  of 
their  working  lives  to  this  U.S.  industry.  They  have  contributed  to 
the  national  security  of  our  Nation,  they  have  developed  job  skills 
and  capabilities  that  would  make  them  the  envy  of  any  modern  cor- 
poration, and  they  soon  may  face  the  prospect  of  filing  unemploy- 
ment and  seeing  that  facility  be  shut  down. 

Mr.  Chairman,  in  Connecticut  and  across  the  country  these  dif- 
ficulties are  magnified  many  times  over.  In  1989,  there  were  rough- 
ly 1,330,000  people  working  in  the  aerospace  industry.  By  the  end 
of  1993,  only  4  years  later,  that  number  has  dropped  down  to  about 
990,000.  In  Connecticut,  we  have  lost  13,000  aviation-related  jobs 
in  the  past  4  years  alone  at  major  corporations  such  as  United 
Technologies  and  Hamilton  Standard,  and  the  fear  among  many  is 
that  these  high-paying,  high-skilled,  high-value  jobs  may  be  gone 
forever. 

Mr.  Chairman,  on  a  number  of  occasions  I  have  talked  to  the 
working  men  and  women  of  these  facilities  in  Connecticut  and 
many  other  facilities  in  our  State.  These  individuals  have  shared 
their  thoughts  on  how  we  should  collectively  address  some  of  these 
challenges,  and  let  me  just  briefly  identify  a  few  that  seem  to  sur- 
face quite  frequently  in  their  discussions. 

First,  any  action  we  take  must  be  done  quickly,  and  I  think  the 
establishment  of  the  Airline  Commission  on  a  very  short  leash  is 
a  very  wise  step  for  us  to  move  in  that  direction.  The  challenges 
in  the  industry  in  this  country  take  on  a  number  of  different  forms, 
ranging  fi-om  the  decline  in  defense  spending  to  the  growth  of  over- 
seas competition  to  the  continuing  struggle  in  the  commercial  air- 
line sector.  We  should  keep  in  mind  that  all  of  these  problems  are 
related,  and  we  cannot  address  one  to  the  exclusion  of  the  others. 

Second,  we  should  keep  in  mind  the  advantages  as  well  as  the 
disadvantages  of  competing  in  this  increasingly  global  economy.  We 
must  take  quick  and  lasting  action  to  address  the  unfair  trade  dis- 
tortion subsidies  of  the  European  Community  and  others.  Senator 
Danforth,  the  second  piece  of  legislation  that  you  have  introduced 
goes  to  the  heart  of  that  particular  question  and  while  the  Senator 
from  Missouri  is  not  an  isolationist,  nor  do  I  think  any  of  us  are 
here,  we  are  getting  our  clock  cleaned  in  this  area. 

I  do  not  know  how  else  you  get  the  attention  of  people  that  we 
are  serious  about  this  subject-matter,  and  it  is  not  just  a  question 
of  capital  investments  and  the  talent  of  the  workforce  and  taxes 
and  a  lot  of  other  things  that  are  legitimate  issues.  There  are  clear 
unfair  practices  that  our  country  is  suffering  from  as  a  result  of 
what  is  occurring  in  the  European  Community  and,  one  may  argue, 
in  the  Pacific  Rim  nations  as  well. 

Third,  we  must  not  allow  our  focus  on  the  health  of  the  industry 
to  distract  us  from  the  pressing  concerns  that  are  faced  every  day 
by  working  men  and  women.  Initiatives  to  increase  the  industry's 
access  to  technology  are  important  and  should  be  undertaken.  But 
we  must  also  keep  in  mind  that  the  best  resource  we  have  in  this 
country  is  a  skilled  and  well-trained  workforce. 

As  someone  said  the  other  day,  the  best  part  of  a  jet  engine  is 
the  person  who  builds  it,  and  it  we  lose  that  talent,  that  human 
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talent  that  takes  years  to  acquire,  then  we  are  jeopardizing  the  fu- 
ture of  this  industry,  and  we  are  simply  not  going  to  be  competitive 
in  this  area  if  we  do  not  have  the  kind  of  skill  levels  that  our 
workforce  needs. 

In  conclusion,  Mr.  Chairman,  I  want  to  thank  you  for  holding 
these  hearings  this  morning  to  focus  attention  on  this  issue.  It 
means  a  great  deal  to  us  in  our  State  in  a  parochial  way,  but  I 
want  to  emphasize  what  I  am  sure  my  colleague  will  stress  as  well. 

Our  constituents  are  concerned  about  their  jobs  and  their  fami- 
lies and  their  homes,  but  I  heard  over  and  over  again  their  deep 
concern  about  this  industry  and  the  future  of  it  in  this  country. 
And  your  initiative  in  holding  these  hearings,  focusing  attention  on 
this  issue,  is  of  the  utmost  importance.  I  believe  the  administration 
is  certainly  as  interested  as  we  are.  The  fact  that  they  have  sup- 
ported the  Airline  Commission,  that  they  intend  to  get  some  good 
ideas  and  then  act  up  here  on  some  of  these  ideas,  possibly  can 
save  an  industry  and  jobs  and  a  critical  technology  for  our  Nation's 
future. 

I  will  end  by  just  underscoring  a  note  that  the  Senator  from  Ari- 
zona ended  his  comments  on,  in  regard  to  product  liability  reform, 
and  I  believe  that  that  is  a  critical  element,  I  would  add,  in  this 
debate  and  discussion  and  how  we  deal  with  those  problems. 

So,  I  thank  you  for  allowing  us  to  come  by  and  share  some 
thoughts  with  you  this  morning. 

[The  prepared  statement  of  Senator  Dodd  follows:] 

Prepared  Statement  of  Senator  Dodd 

Mr.  Chairman  and  distinguished  members  of  the  committee,  I  appreciate  this  op- 
portunity to  appear  before  you  this  morning  to  offer  some  thoughts  and  observations 
on  the  state  of  the  American  aerospace  industry.  I  particularly  want  to  thank  the 
distinguished  chairman  of  this  committee,  Senator  Rollings,  for  holding  this  very 
important  hearing  and  for  inviting  me  to  testify  before  the  committee  on  this  very 
important  subject. 

I  also  want  to  take  this  opportunity  to  recognize  the  distinguished  ranking  minor- 
ity member  of  this  committee,  Senator  Danforth,  for  his  initiative  in  introducing  the 
Aeronautical  Technology  Consortium  Act  of  1993.  This  legislation,  of  which  I  am  an 
original  cosponsor,  would  place  under  a  single  roof  the  nearly  $10  billion  in  Federal 
aerospace  R&D  funds  that  are  now  spread  out  across  a  multitude  of  programs  and 
agencies. 

The  central  feature  of  this  legislation  would  enable  aerospace  firms  to  work  to- 
gether in  a  consortium  to  develop  joint  approaches  to  a  variety  of  technological  chal- 
lenges ahead.  This  formula  is  modelled  after  the  SEMATECH  consortium,  an  ongo- 
ing Federal  program  that  has  helped  restore  the  competitiveness  of  the  semiconduc- 
tor industry  in  a  very  short  matter  of  time. 

Mr.  Chairman,  in  the  hours  ahead  I  have  no  doubt  you  will  hear  a  great  deal 
about  the  global  competitiveness  of  U.S.  aerospace  industries,  the  importance  of 
aerospace  to  our  national  and  defense  industrial  base,  and  the  continued  need  to 
keep  America  on  the  cutting  edge  of  new  technologies.  All  of  these  are  central  to 
the  issue  you  will  be  taking  up  today  and  they  deserve  a  good  deal  of  consideration. 

But  in  my  time  here  this  morning,  Mr.  Chairman,  I  want  to  concentrate  on  a  dif- 
ferent aspect  of  the  problem.  Not  too  long  ago  I  had  the  opportunity  to  pay  a  visit 
to  an  engine  component  facility  maintained  by  the  Pratt  &  Whitney  Corporation  in 
Southington,  Connecticut.  This  particular  facility  provides  more  than  1,300  jobs  and 
is  a  critical  part  of  the  economy  in  that  region  of  the  state.  Unfortunately,  over  the 
course  of  the  next  few  years,  this  entire  facility  may  be  completely  and  permanently 
shut  down. 

When  I  visited  this  company  I  had  the  opportunity  to  hear  from  more  than  just 
the  people  who  manage  the  books  and  make  the  high-level  decisions  in  the  corporate 
board  room.  I  met  with  the  men  and  women  who  punch  the  clock  every  day  and 
put  in  their  hours  on  the  shop  floor.  I  spoke  to  them  about  the  circumstances  they 


11 

face  today  and  the  challenges  they  expect  to  confront  tomorrow.  And  what  I  heard 
was  an  outpouring  of  concern  for  their  jobs,  their  families,  and  their  futures. 

Many  of  these  working  men  and  women  have  given  the  better  part  of  their  work- 
ing lives  to  the  U.S.  aerospace  industry.  They  have  contributed  greatly  to  the  indus- 
trial capability  and  the  national  security  of  America.  They  have  developed  job  skills 
and  capabilities  that  would  make  them  the  envy  of  any  modern  corporation.  And 
soon  they  may  face  the  prospect  of  filing  for  unemployment. 

Mr.  Chairman,  in  Connecticut  and  across  the  Nation,  these  difficulties  are  mag- 
nified many  times  over.  In  1989,  there  were  1,331,000  people  working  in  the  aero- 
space industry.  By  the  end  of  1993  that  number  will  fall  to  roughly  990,000.  In  Con- 
necticut we  have  lost  about  13,000  aviation-related  jobs  in  the  past  four  years  alone, 
at  major  corporations  such  as  United  Technologies  and  Hamilton  Standard.  And  the 
fear  among  many  is  that  these  high-paying,  high-skilled,  high-value  jobs  may  be 
gone  for  good. 

Mr.  Chairman,  on  a  number  of  occasions  I  have  talked  to  the  working  men  and 
women  at  Pratt  &  Whitney's  plant  in  Southington  and  in  many  other  aerospace  fa- 
cilities across  the  state  of  Connecticut.  These  individuals  have  shared  with  me  their 
thoughts  as  to  how  we  should  collectively  address  the  challenges  ahead.  I  would  like 
to  take  this  opportunity  to  share  some  of  their  more  general  concerns  with  you  this 
morning. 

First,  any  action  we  take  must  be  done  quickly  and  in  a  comprehensive  manner. 
The  challenges  to  the  aerospace  industry  in  this  country  take  a  number  of  different 
forms,  ranging  from  the  decline  in  defense  spending  to  the  growth  of  overseas  com- 
petition to  the  continuing  struggles  of  the  commercial  airline  sector.  We  should  keep 
in  mind  that  all  of  these  problems  are  related  and  that  we  cannot  address  one  to 
the  exclusion  of  the  others. 

Second,  we  should  keep  in  mind  the  advantages  as  well  as  the  disadvantages  of 
competing  in  this  increasingly  global  economy.  We  must  take  quick  and  lasting  ac- 
tion to  address  the  unfair  and  trade-distorting  subsidies  of  the  European  Commu- 
nity. Of  that  there  can  be  no  doubt  or  disagreement.  But  we  shoula  try  to  do  so 
in  a  manner  that  preserves  our  access  to  this  crucial  and  rapidly  growing  export 
market. 

Third,  we  must  not  allow  our  focus  on  the  health  of  the  industry  to  distract  us 
from  the  pressing  concerns  that  are  faced  every  day  by  working  men  and  women. 
Initiatives  to  increase  industry's  access  to  technology  are  important  and  should  be 
undertaken.  But  we  must  also  keep  in  mind  that  the  best  resource  we  can  have  in 
this  country  is  a  skilled  and  well-trained  work  force.  We  will  simply  not  be  competi- 
tive in  this  world  if  we  do  not  address  that  half  of  the  equation. 

In  conclusion,  Mr.  Chairman,  I  commend  you  for  holding  this  hearing  and  for  fo- 
cusing the  committee's  attention  on  this  very  important  subject.  I  urge  the  commit- 
tee to  move  quickly  to  develop  legislation  that  addresses  the  many  challenges  facing 
the  U.S.  aerospace  industry  today.  And  with  all  the  very  good  reasons  to  take  this 
initiative  I  urge  the  committee  not  to  lose  sight  of  the  most  important  one  of  all: 
Preserving  high-skill  and  high-value  manufacturing  jobs  for  the  working  men  and 
women  of  America. 

Once  again  I  appreciate  your  invitation  to  appear  before  your  committee  this 
morning  and  I  look  forward  to  any  questions  you  may  have.  Thank  you. 

Senator  Dorgan.  Senator  Dodd,  thank  you  for  your  excellent  tes- 
timony. 
Next  we  will  hear  from  Senator  Lieberman. 

STATEMENT  OF  HON.  JOSEPH  I.  LIEBERMAN,  U.S.  SENATOR 

FROM  CONNECTICUT 

Senator  LlEBERMAN.  Thank  you,  Mr.  Chairman.  I  am  glad  to  join 
our  colleague  here. 

It  is  no  accident  that  the  two  of  us  are  here  to  support  this  bill, 
for  the  reasons  that  Senator  Dodd  made  clear.  The  aerospace  in- 
dustry in  America  is  in  trouble,  and  that  affects  the  jobs  of  a  lot 
of  hardworking,  proud  people  in  Connecticut  and  throughout  this 
country  who  have  built  the  finest  aerospace  products  in  the  world 
and  now  feel  that  lead  as  well  as  their  jobs  slipping  away  from 
them. 
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This  Aeronautical  Technology  Consortium  Act  of  1993  in  my 
opinion,  and  I  appreciate  the  leadership  of  Senator  Danforth  in 
this,  forging  a  partnership  between  the  public  and  private  sector, 
really  can  not  only  get  us  back  in  the  game  but  can  really  make 
us  winners  in  the  game  for  a  long  time  to  come. 

The  importance  of  a  healthy  U.S.  aerospace  industry  simply  can- 
not be  overstated  for  America.  Aircraft  production  alone  affects 
nearly  80  percent  of  our  economy  directly  or  indirectly,  and  for 
each  dollar  of  aircraft  sales  the  Nation's  economic  activity  is  in- 
creased by  $2.30. 

Aerospace  exports  comprise  10  percent  of  all  American  exports, 
making  it  the  second  largest  export  industry  in  our  country.  We 
simply  cannot  sit  back,  wring  our  hands,  and  let  this  vital  indus- 
try, vital  to  our  security  and  our  economy,  slide  down  the  drain. 

SEMATECH  and  the  semiconductor  industry  really  present  us 
with  an  extraordinarily  hopeful  example,  a  precedent  for  how  to 
make  things  better,  so  this  Aeronautical  Technology  Consortium 
Act,  which  is  the  subject  of  this  hearing,  is  not  a  theory.  It  is  a  pol- 
icy which  has  worked  for  the  semiconductor  industry,  and  I  just 
want  to  take  a  moment,  Mr.  Chairman,  to  briefly  go  over  that 
story. 

In  1981,  the  U.S.  semiconductor  industry  comprised  nearly  50 
percent  of  the  worldwide  market  and  held  a  15-percent  lead  over 
Japan.  In  1981,  in  terms  of  semiconductor  equipment  sales,  Amer- 
ican firms  held  75  percent  of  the  market  as  compared  to  20  percent 
for  Japan. 

Six  years  later,  in  1987,  Japan  had  taken  the  lead  in  semi- 
conductor sales  and  was  continuing  to  gain  in  equipment  sales. 
1987  was  also  the  year  that  SEMATECH  was  created,  and  in  the 
period  of  time  since  then  we  have  quite  simply  stemmed  the  slip- 
page and  gained  the  advantage  once  again.  The  decrease  in  Amer- 
ican semiconductor  sales  has  become  an  increase,  and  the  equip- 
ment manufacturers  have  had  a  remarkably  similar  turnaround. 

That  happened  because  of  a  consortium  set  up  between  semi- 
conductor manufacturers  and  the  Federal  Government  investing 
$200  million,  one-half  from  industry,  one-half  from  Government, 
unprecedented  cooperation,  and  helped  restore  U.S.  chipmakers  to 
world  leadership  in  the  $63  billion  semiconductor  market,  and  also 
made  sure  that  these  chips  that  are  so  important  to  our  sophisti- 
cated military  hardware  were  not  in  the  control  of  foreign  manufac- 
turers, which  is  not  a  position  that  any  of  us  wanted  to  happen 
there,  and  we  should  not  want  it  to  happen  in  the  aerospace  indus- 
try as  well. 

Parallels  between  the  semiconductor  industry  of  the  early 
eighties  and  the  aerospace  industry  of  these  early  nineties  are 
unsettlingly  graphic.  Over  the  last  5  years,  Boeing  and  McDonnell- 
Douglas  combined  market  shares  dropped  from  78  to  67  percent, 
measured  in  new  aircraft  orders. 

The  Airbus  consortium  has  captured  30  percent  of  the  market  for 
new  orders,  and  has  surpassed  McDonnell-Douglas  as  the  second 
largest  civilian  transport  producer.  Increased  competition  from  Pa- 
cific Rim  nations  threatens  to  further  reduce  U.S.  market  share. 

Mr.  Chairman,  the  exceptionally  high  price  tag  associated  with 
developing  new  aircraft  and  new  aircraft  engines  only  makes  this 
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problem  worse  and  makes  this  act  more  critically  necessary.  The 
R&D  costs  for  new  aircraft  range  from  $4  to  $8  billion.  The  R&D 
costs  for  the  next  generation  of  jet  engines  alone  totals  $2.5  billion. 

Enginemakers  such  as  Pratt  &  Whitney  in  our  State  of  Connecti- 
cut need  to  embark  on  a  program  to  develop  new  engine  tech- 
nologies, including  the  use  of  new  composites  and  advanced  turbine 
designs,  and  they  simply  cannot  do  it  alone. 

The  Government  and  the  manufacturers  would  both  be  bene- 
ficiaries of  the  kind  of  joint  effort  prescribed  in  this  legislation,  and 
I  want  to  reflect  here  today  my  understanding  that  it  is  not  only 
the  aircraft  manufacturers  who  support  this  bill,  but  the  jet  engine 
manufacturers  not  only  support  it  but  are  ready  to  participate  in 
the  consortium  that  it  would  create. 

Mr.  Chairman,  we  now  have  the  opportunity  to  do  for  the  aero- 
space industry  what  we  did  for  the  semiconductor  industry,  and  it 
is  critical  to  our  national  security  and  our  economic  health. 

I  thank  you  for  holding  this  hearing.  I  do  want  to  add  one  brief 
comment  about  the  bill,  which  I  think  is  a  very  good  one.  I  would 
like  to  recommend,  consistent  with  what  Senator  McCain  said,  that 
the  bill  language  be  modified  slightly  to  allow  smaller,  short-haul 
commuter  aircraft  to  be  included  along  with  the  larger  civil  aircraft 
as  appropriate  purposes  of  the  consortium  established  here,  and 
that  way  this  legislation  can  have  a  broader  impact  on  this  very 
important  industry. 

I  thank  you,  Mr.  Chairman.  What  you  are  doing  here  is  probably 
as  important  as  anything  that  will  be  done  in  this  Congress  for  our 
economy  and  for  the  protection  and  creation  of  jobs.  Thank  you. 

[The  prepared  statement  of  Senator  Lieberman  follows:] 

Prepared  Statement  of  Senator  Lieberman 

Mr.  Chairman,  thank  you  for  calling  this  hearing  today  on  the  Aeronautical  Tech- 
nology Consortium  Act  of  1993.  With  this  bill,  we  have  the  opportunity  to  dem- 
onstrate the  commitment  of  the  Federal  Government  to  the  aerospace  industry,  and 
to  provide  some  real  assistance  to  an  industry  that  has  been  on  the  ropes  for  a  num- 
ber of  years.  We're  all  familiar  with  the  statistics  that  so  clearly  illustrate  the  in- 
dustry's influence  on  the  nation's  overall  economic  landscape.  Aircraft  production 
alone  afTects  nearly  80  percent  of  the  economy,  directly  or  indirectly,  and  for  each 
$1.00  of  aircraft  sales,  the  nation's  economic  activity  is  increased  by  $2.30.  For  each 
airplane  built  by  Boeing  or  McDonnell  Douglas,  American  workers  across  the  coun- 
try are  producing  the  multitude  of  products  that  go  into  that  airplane.  Many  of 
these  suppliers  are  the  small  and  medium  sized  firms  that  are  hardest  hit  by  dif- 
ficult economic  times.  Aerospace  exports  comprise  10  percent  of  all  US  exports,  mak- 
ing it  the  second  largest  export  industry..  The  industry  as  a  whole  currently  creates 
a  positive  trade  balance  for  America  in  excess  of  $28B.  Further,  the  National  Criti- 
cal Technologies  Panel  has  identified  aeronautics  as  one  of  the  22  technologies  criti- 
cal to  national  economic  prosperity  and  national  security.  Clearly,  aerospace  is  a 
critical  industry. 

Mr.  Chairman,  rather  than  dwell  on  the  ills  that  have  befallen  the  aerospace  in- 
dustry, let  me  take  a  minute  to  draw  a  parallel  with  another  industry  that  was  on 
the  brink  of  disaster,  and  was  snatched  from  that  brink  by  just  the  same  Govern- 
ment action  that  this  legislation  would  initiate  for  the  aerospace  industry. 
SEMATECH,  created  in  1987,  has  conclusively  shown  that  a  government-industry 
R&D  consortium  can  help  improve  an  industry's  competitive  posture  by  developing 
and  commercializing  advanced  technologies. 

In  1981,  the  U.S.  semiconductor  industry  comprised  nearly  50  percent  of  the 
worldwide  market,  and  held  a  15  percent  lead  over  Japan,  our  closest  competitor. 
In  terms  of  semiconductor  equipment  sales,  U.S.  firms  neld  75  percent  of  the  mar- 
ket, compared  to  20  percent  for  Japan.  By  late  1985,  however,  those  figures  had 
dropped  to  42  percent  and  60  percent,  respectively,  and  were  on  a  steady  downward 
slide.  By  1987,  the  year  of  SEMATECH  s  creation,  Japan  had  taken  the  lead  in 
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semiconductor  sales,  and  was  continuing  to  gain  in  equipment  sales.  The  U.S.,  espe- 
cially within  the  defense  community,  faced  the  very  real  possibility  of  relying  on  for- 
eign manufacturers  for  semiconductors,  the  electronic  "chips"  that  run  everything 
from  coffee  makers  to  the  most  sophisticated  military  hardware.  Yet  by  1991,  four 
years  after  the  establishment  of  SEMATECH,  the  decrease  in  semiconductor  sales 
had  become  an  increase,  and  the  steady  decline  in  equipment  sales  had  reversed, 
with  U.S.  suppliers  sales  equalling  Japanese  suppliers. 

How  did  this  remarkable  reversal  of  fortune  come  about?  It  came  about  through 
the  establishment  of  a  true  partnership  between  government  and  industry,  and 
through  true  investment  in  a  critical  inaustry — investment  that  has  paid  dividends 
and  promises  to  continue  paying  dividends.  In  1987,  a  consortium  of  semiconductor 
manufacturers,  along  with  the  federal  government,  invested  $200M,  half  from  in- 
dustry, half  from  government,  in  a  ground-breaking  experiment.  Companies  such  as 
AT&T,  Intel,  NCR,  IBM,  DEC,  and  others,  normally  the  fiercest  of  competitors, 
joined  forces  with  each  other  and  with  the  Department  of  Defense,  the  Department 
of  Commerce,  and  the  Office  of  Science  and  Technology  in  a  fight  to  save  billions 
of  dollars  and  tens  of  thousands  of  high-skill,  high-wage  jobs.  This  level  of  coopera- 
tion was  unprecedented,  as  were  the  results.  In  five  short  years,  with  a  constant 
level  of  shared  investment,  SEMATECH  has: 

•  Created  a  model  partnership  between  private  industry  and  the  U.S.  govern- 
ment; 

•  Kept  jobs  at  home  by  making  it  possible  to  produce  state-of-the-art  semiconduc- 
tors on  all-American-made  machines; 

•  Helped  put  American  makers  of  semiconductor  factory  equipment  back  on  top 
of  a  $10  oillion  global  market; 

•  Helped  restore  U.S.  chip  manufacturers  to  world  leadership  in  the  $63  billion 
semiconductor  market" 

•  Developed  plans  for  future  factory  designs  which  will  help  bring  the  U.S.  semi- 
conductor industry  and  domestic  manufacturing  into  the  21st  Century; 

•  Generated  15  patents  and  36  pending  patent  applications,  helped  enact  300  in- 
dustry standards,  participated  in  110  equipment  improvement  and  joint  develop- 
ment projects  and  published  1,100  technical  documents;  and 

•  Energized  one  of  America's  critical  industries  like  never  before. 

Mr.  Chairman,  the  parallels  between  the  semiconductor  industry  of  the  early 
1980s  and  the  aerospace  industry  of  the  1990s  cannot  be  ignored.  Over  the  last  five 
years,  Boeing  and  McDonnell  Douglas'  combined  market  share  has  dropped  from  78 
percent  to  67  percent,  measured  in  new  aircraft  orders.  The  Airbus  consortium  has 
captured  30  percent  of  the  market  for  new  orders,  and  has  surpassed  McDonnell 
Douglas  as  tne  second  largest  civilian  transport  producer.  Increased  competition 
from  Pacific  Rim  nations  promises  to  further  reduce  U.S.  market  share.  The  costs 
associated  with  developing  new  aircraft  is  exceptionally  high,  and  have  been  grow- 
ing in  real  terms  and  in  relative  terms  for  years,  as  the  technology  has  become  more 
sophisticated.  The  R&D  costs  for  new  aircraft  range  from  $4.0B  to  $8.0B.  The  R&D 
cost  for  the  next  generation  jet  engine  alone  totals  $2.5B.  These  costs  will  only  in- 
crease as  demands  for  technological  advances  rise.  No  single  aerospace  firm  can  af- 
ford these  costs  alone.  As  a  result,  U.S.  firms  have  greatly  curtailed  R&D  expendi- 
tures, or  have  turned  to  foreign  partners  to  assist  in  financing  the  development  of 
new  aircraft.  These  alliances  would  shift  a  portion  of  the  industrial  base  for  the  air- 
craft and  for  spare  parts  to  countries  such  as  Japan,  Australia,  and  Singapore. 

Mr.  Chairman,  the  U.S.  Government  has  the  opportunity  to  do  for  the  aerospace 
industry  what  it  did  for  the  semiconductor  industry.  The  Aeronautical  Technology 
Consortium  Act  of  1993  will  foster  cooperation  among  intense  competitors  engaged 
in  manufacturing  technologies,  transfer  and  conversion  of  aeronautical  technologies 
developed  for  national  security  purposes  to  commercial  applications,  and  develop- 
ment of  subsonic  and  supersonic  aeronautical  technologies  applicable  to  the  produc- 
tion of  civilian  aircraft.  Jet  engine  manufacturers  in  particular  need  to  embark  on 
a  program  to  develop  new  engine  technologies,  including  the  use  of  new  composites 
and  advanced  turbine  designs.  The  Government  and  the  manufacturers  would  both 
be  the  beneficiaries  of  such  a  joint  effort,  and  my  understanding  is  the  the  manufac- 
turers are  ready  to  participate. 

This  act  will  coordinate  Federal  aerospace  programs,  focusing  resources  to  assist 
industry-led  initiatives.  There  are  billions  of  federal  dollars  spread  among  the  Air 
Force,  the  Navy,  DARPA,  the  National  Institute  of  Standards  and  Technology,  the 
FAA,  NASA,  the  National  Science  Foundation,  and  our  Federal  Labs.  This  act  will 
focus  those  resources  to  catalyze  industry-led  technological  advances  that  will  con- 
tribute to  the  strengthening  of  the  industry.  Using  the  highly  successful 
SEMATECH  consortium  as  a  model,  "Aerotech"  can  achieve  for  the  aerospace  indus- 
try the  successes  achieved  for  the  semiconductor  industry. 
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Mr.  Chairman,  this  bill  has  a  great  deal  of  merit.  I  would  like  to  recommend,  how- 
ever, that  it  be  modified  slightly  to  allow  smaller,  short-haul  commuter  aircraft  to 
be  included,  along  with  large  civil  aircraft.  This  minor  modification  will  allow  the 
bill  to  have  a  broader  impact  on  this  very  important  industry.  This  bill  is  a  first 
step  in  revitalizing  this  industry  that  is  so  critical  to  our  economic  success.  We  can- 
not afford  to  wait  until  technological  leads  have  disappeared,  as  happened  in  the 
semiconductor  industry.  The  goals  of  this  bill  are  consistent  with  the  goals  of  the 
Administration — investing  in  technology;  strengthening  America's  industrial  com- 
petitiveness; encouraging  business  development  in  areas  that  will  expand  the  num- 
ber of  well  paying  jobs;  and  developing  a  true  partnership  between  the  federal  gov- 
ernment and  industry  to  ensure  America's  pre-eminence  in  the  global  marketplace. 

Senator  DoRGAN.  Well,  thank  you  very  much  for  the  testimony. 
I  think  what  both  of  you  presented  was  excellent. 

When  I  first  arrived  in  Washington  in  1981  over  on  the  House 
side,  I  recall  walking  into  the  office  of  Claude  Pepper  for  the  first 
time  to  say  hello.  He  had  two  pictures  behind  his  chair  on  his  wall. 

One  was  an  autographed  picture  to  him  of  Orville  Wright  making 
the  first  airplane  flight,  autographed.  Orville  signed  it  before  he 
died,  I  guess.  Below  that  was  an  autographed  picture  of  Neil  Arm- 
strong standing  on  the  Moon,  and  that  describes  the  enormous 
leadership  and  burst  of  technology  we  have  had  in  this  country  in 
this  area,  and  I  think  you  make  the  point  that  just  like  in  tele- 
vision, we  invented  television,  and  those  who  might  watch  part  of 
this  hearing  will  watch  it  likely  on  a  set  that  we  did  not  manufac- 
ture. 

You  make  the  point  that  even  though  we  have  been  the  pre- 
eminent world  leader  in  this  industry,  the  manufacture  of  air- 
planes, we  are  threatened  by  having  most  of  these  airplanes  in  the 
long  term,  if  these  trends  continue,  made  elsewhere. 

A  professor  of  MIT  wrote  an  article  I  read  recently,  and  he 
makes  the  point  that  the  Federal  Government's  investment  in  re- 
search and  development,  particularly  in  defense,  used  to  apply 
more  directly  to  aeronautics.  He  says  now  the  U.S.  defense  budget 
with  respect  to  research  and  development  in  these  high-technology 
areas  has  veered  more  into  high-technology  exotica  such  as  Star 
Wars,  which  has  less  application  to  aeronautics,  and  less  applica- 
tion to  commercial  aviation,  and  he  makes  the  same  point  about 
the  space  program. 

I  know  Mr.  Goldin  is  here,  and  we  will  probably  hear  from  him 
on  that  subject,  but  do  you  have  any  comment  on  that,  in  terms 
of  what  our  defense  budget  has  done  and  what  NASA  has  done  in 
terms  of  what  can  be  applied  to  the  commercial  aviation  industry? 

Senator  Dodd.  Well,  I  know  if  you  go  back  and  look,  and  I  do 
not  know  about  those  numbers  specifically,  but  for  many  years  it 
was  the  research  dollars  in  the  defense  industry  which  drove  a  lot 
of  the  changes  which  have  occurred  in  the  commercial  areas,  gen- 
erally speaking. 

Somewhere  around  1980  or  so  that  changed,  and  the  technology, 
the  new  innovations  were  occurring  as  a  result  of  R&D  dollars  in 
the  commercial  sector,  and  among  our  competitors  in  that  area  we 
are  lagging. 

The  assumption  was  that  one  of  the  benefits  to  defense  spending 
was  the  prospect  of  commercial  spinoffs,  and  there  was  certainly 
some  truth  to  that,  and  certainly  defense  dollars  in  our  case  at 
home  made  a  great  deal  of  difference  in  terms  of  building  the  pro- 
totypes and  played  on  the  cutting  edge  in  this  area.  And  clearly 
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with  the  decline  now  in  these  dollars,  as  we  are  going  to  see,  it 
raises  new  problems  in  terms  of  how  we  play  a  role,  as  Senator 
Lieberman  has  said,  and  I  think  accurately  so,  how  you  form  that 
partnership  here,  because  the  costs  are  staggering. 

I  mean — and  Joe,  correct  me  if  I  am  wrong  in  this — but  if  you 
were  to  just  invest  to  design  a  new  jet  engine,  roughly  the  cost  is 
$2  bilhon. 

Senator  LlEBERMAN.  That  is  correct. 

Senator  DODD.  $2  billion  if  you  were  to  start  to  develop  a  new 
jet  engine  today  for  the  future,  the  next  4,  5,  6,  7,  10  years.  That 
is  an  extraordinary  amount  of  resources  to  invest  in  something  that 
may  or  may  not  work,  and  may  or  may  not  have  a  market  out 
there. 

So,  it  is  a  different  game  today,  entirely,  from  what  it  was  even 
a  few  years  ago.  Hence,  you  see  a  lot  of  the  consortiums,  the  joint 
venturing.  It  has  to  be  done.  The  capital  just  does  not  exist  in  these 
individual  companies  to  be  able  to  engage  in  that,  so  the  partner- 
ships here  are  absolutely  essential. 

Senator  Lieberman.  And  of  course,  part  of  the  premise  of  this 
legislation  is  that  the  partnerships  exist  in  our  competitor  nations, 
so  if  we  are  sitting  back  and  saying  to  our  aerospace  companies, 
go  ahead  and  do  it  yourselves,  we  are  really  consigning  them  and 
us  to  defeat,  because  in  Europe  and  Asia  the  governments  are  help- 
ing the  aerospace  companies  because  they  know  that  they  cannot 
do  it  independently. 

The  other  part  here  is  that  there  is  going  to  have  to  be — and  this 
bill  can  help  stimulate  it — some  unprecedented  cooperation  among 
aerospace  manufacturers  themselves  just  the  way  people  in  the 
chip  business  and  the  semiconductor  business  have  cooperated  in 
an  unprecedented  way  in  SEMATECH. 

Let  me  come  to  your  question  briefly,  Mr.  Chairman,  which  is 
that  in  addition  to  creating  Aerotech,  this  legislation  makes  much 
more  formal  the  cooperation  between  the  public  and  private  sectors 
in  the  assignment  and  commitment  of  Federal  defense  dollars  so 
that  what  has  happened  informally  over  the  years,  which  is  that 
defense  spending  has  really  had  enormous  commercial  spinoffs,  will 
be  much  more  guaranteed. 

To  just  state  it  succinctly,  this  bill  requires  that  the  civilian — 
that  the  commercial  interests,  the  aerospace  industry,  be  at  the 
table  with  the  folks  in  the  Defense  Department  as  they  make  their 
R&D  priority  decisions  so  that  thev  are  being  made  not  only  on  the 
basis  of  national  security,  which  obviously  has  to  remain  the  prior- 
ity, but  they  are  being  made  also  on  the  basis  of  which  are  the  in- 
vestments that  will  most  likely  have  the  best  commercial  spinoffs 
and  therefore  help  our  economy  most. 

You  are  having  Bill  Perry  testify  today.  I  think  we  are  fortunate 
in  having  Bill  Perry  as  the  Deputy  Secretary  of  Defense,  because 
I  do  notlcnow  of  anybody  who  has  written  more  about  the  impor- 
tance of  joint  private-public  sector  activities  here  and  who  knows 
more  about  it  and  in  that  sense  is  more  committed  to  it. 

So,  we  are  very  fortunate  to  have  the  coming  together  of  a  good 
idea,  which  Senator  Danforth  has  taken  the  lead  on  and  we  are 
happy  to  work  with  him  on,  and  someone  in  the  administration 
who  I  think  has  really  to  run  with  this  if  we  put  it  in  place. 


17 

Senator  Dorgan.  Senator  Danforth. 

Senator  Danforth.  Mr.  Chairman,  I  have  no  questions.  I  would 
only  like  to  express  my  appreciation  to  Senator  Dodd  and  Senator 
Lieberman  for  really  excellent  testimony  and  for  your  support  of 
this  legislation. 

Senator  Dorgan.  Senator  McCain. 

Senator  McCain.  I  would  just  like  to  thank  both  Senators  for  a 
very  excellent  presentation,  and  I  think  they  will  continue  to  plav 
a  very  important  role  as  we  address  this  issue.  And  I  thank  botn 
of  them  for  lending  the  sense  of  urgency  to  this  issue  that  it  de- 
serves. Thank  you,  Mr.  Chairman. 

Senator  Dorgan.  Senator  Lott. 

Senator  Lott.  No  questions,  and  I  apologize  for  not  being  here 
for  their  statements.  I  know  it  was  very  good,  and  I  appreciate  our 
colleagues  being  here  this  morning. 

Senator  Dorgan.  Senator  Gorton. 

Senator  GrORTON.  I  am  delighted  to  hear  these  good  words  about 
matters  of  great  interest  to  tnis  Senator  and  this  committee,  and 
it  is  wonderful  to  have  our  two  friends  from  Connecticut  here  to 
make  this  excellent  presentation. 

Senator  Dorgan.  We  thank  you  very  much  for  your  testimony. 

Senator  Lieberman.  Thank  you. 

Senator  Dodd.  Thank  you. 

Senator  Dorgan.  Next,  we  will  call  on  the  first  panel  that  will 
testify  on  this  subject,  Mr.  Timothy  Hauser,  Acting  Undersecretary 
for  International  Trade,  the  Department  of  Commerce;  the  Honor- 
able Daniel  S.  Goldin,  Administrator,  National  Aeronautics  and 
Space  Administration;  and  Dr.  William  J.  Perry,  Deputy  Secretary 
of  Defense.  We  would  ask  you  to  come  forward  and  take  seats  at 
the  table. 

We  will  ask  that  your  full  statements  be  made  a  part  of  the  per- 
manent record  and  that  you  would  summarize  for  this  committee 
the  statements.  And  we  would  ask  for  a  5-minute  summary,  if  you 
can,  so  that  we  have  plenty  of  time  left  for  questions. 

We  will  first  call  on  Dr.  Perry,  Deputy  Secretary  of  Defense. 

STATEMENT  OF  WILLIAM  J.  PERRY,  DEPUTY  SECRETARY  OF 

DEFENSE 

Dr.  Perry.  Thank  you.  Senator  Dorgan. 

Today,  the  American  aircraft  industry  is  the  world's  leader,  both 
in  technology  and  competitiveness.  The  issue  facing  this  panel 
today  is  whether  it  will  remain  so  in  the  future.  I  would  like  to 
start  off  by  saying  that  I  believe  it  is  vitally  important  for  our  na- 
tional security  that  our  aircraft  industry  sustain  its  position  as  the 
world's  leader. 

I  believe  there  are  four  factors  that  affect  this  importance:  first, 
the  Department  of  Defense's  continuing  need  for  superior  military 
aircraft;  second,  the  Department  of  Defense's  commitment  to  pur- 
suing high  payoff  aeronautical  technologies  toward  that  end;  third, 
the  fact  that  the  technologies  are  dual  use;  and,  fourth,  the 
strengths  of  the  relationships  among  DOD  and  NASA  on  the  one 
hand  and  the  industry  on  the  other.  I  would  like  to  briefly  address 
each  of  these  four  points,  since  I  think  they  bear  critically  on  the 
question  you  are  considering  today. 
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The  first  has  to  do  with  the  Defense  Department's  strategy, 
which  will  continue  to  be  based  on  having  the  world's  best  military 
aircraft.  We  see  no  alternative  that  offers  the  combination  of  fire- 
power and  mobility  to  that  provided  by  aircraft.  But  the  continuing 
importance  of  military  aircraft  requires  a  strong  aircraft  industry. 

In  this  regard,  I  do  not  believe  the  industry  should  be  viewed  on 
the  one  hand  as  a  defense  aircraft  industry  and  on  the  other  hand 
as  a  civil  aircraft  industry.  These  two  aircraft  types  have  too  much 
in  common  for  such  a  view,  and  we  should  regard  the  industry  as 
an  indivisible  industry.  Therefore,  the  standing  of  the  aircraft  in- 
dustry in  the  civil  marketplace  is  of  utmost  importance  to  the  De- 
fense Department. 

The  second  point  I  would  make  is  that  the  continuing  need  for 
superior  military  aircraft  dictates  that  the  Department  pursue  ag- 
gressive science  and  technology  efforts.  Our  fiscal  year  1994  re- 
quest for  aeronautical  science  and  technology  funding  is  almost 
one-half  billion  dollars.  That  is  in  the  technology  end,  not  on  the 
development  of  specific  systems. 

The  third  factor,  and  a  very  critical  factor  in  this  consideration, 
is  the  dual-use  nature  of  the  majority  of  our  technology  efforts,  and 
that  these  efforts,  these  technology  efforts,  are  conducted  largely  by 
the  aircraft  industry,  not  in  our  Department  of  Defense  labora- 
tories. Accordingly,  the  technology  resides  primarily  in  industry 
and  is  available  both  for  military  and  civil  applications. 

I  do  not  mean  to  suggest  that  the  transfer  of  this  technology 
poses  no  difficulty.  The  point  I  want  to  make  is  that  the  primary 
issue  is  the  transfer  within  industry,  not  a  transfer  from  Govern- 
ment to  industry. 

The  fourth  point  is  that  there  already  exists  considerable  coordi- 
nation, both  formal  and  informal,  between  DOD,  NASA,  other  Grov- 
ernment  agencies,  and  industry.  In  particular,  there  is  a  longstand- 
ing and  continued  cooperation  between  DOD  and  NASA  in  aero- 
nautical technology  development.  This  cooperation  can  be  and  will 
be  improved,  however. 

Now,  considering  these  four  points,  I  would  like  to  make  some 
specific  comments  about  the  proposed  consortium.  In  principle,  I 
support  the  concept  of  consortia  as  mechanisms  for  both  focusing 
resources  and  for  leveraging  Government  investment  through 
costsharing  with  industry.  There  are  several  criteria  that  I  believe 
are  important  for  direct  DOD  support  of  such  consortia.  These  cri- 
teria are  based  on  the  lessons  we  have  learned  from  the  experience 
we  had  with  the  SEMATECH  consortium,  which  I  consider  to  be 
a  success. 

Now,  the  first  point  that  we  learned  fi*om  SEMATECH  is  that 
the  leadership  must  come  from  industry,  and  the  second  is  that  the 
industry  should  have  a  program  agenda  prior  to  formalizing  the  re- 
lationships among  the  members.  In  SEMATECH,  the  leadership 
did  come  from  the  industry.  They  started  off,  however,  without  that 
agreed  agenda,  and  there  was,  I  think,  a  year  or  two  of  lost  time 
in  getting  SEMATECH  started  as  a  result.  And  we  should  benefit 
from  that  experience. 

Finally,  they  need  a  sharply  focused  program.  SEMATECH  start- 
ed off  with  quite  a  diffused  set  of  research  activities,  and  they 
learned  that  it  was  necessary  to  focus.  In  the  case  of  SEMATECH 


19 

they  focused  on  manufacturing  process  technology  in  microelec- 
tronics. 

With  these  lessons  in  mind,  then,  I  would  offer  several  suggested 
criteria  for  the  consortium  being  considered  here.  The  first  is  that 
the  consortia  must  be  led  by  industry,  and  that  it  must  be 
costsharing.  Industry  is  in  the  best  position  to  make  judgments 
about  what  efforts  will  have  the  most  potential  impact  in  the  civil 
marketplace.  And  the  related  costsharing  is  evidence  that  those 
judgments  have  been  applied. 

The  second  criteria  is  that  the  activity  should  encompass  market 
pull  rather  than  technology  push.  This  would  include  explicit  atten- 
tion to  manufacturing  processes.  Indeed,  based  on  SEMATECH,  it 
may  be  that  manufacturing  process  technology  offers  the  most 
fruitful  area  for  consortium  research  and  development. 

Third,  the  consortia  activity  should  have  the  potential  to  benefit 
all  participating  firms  in  the  relevant  segments  of  the  aircraft  in- 
dustry. 

And  finally,  I  believe  that  the  sponsorship  for  this  consortium 
within  the  Government  should  be  administrationwide. 

With  these  criteria,  let  me  also  offer  a  few  concerns  about  the 
consortium  which  should  be  taken  carefully  into  account  before 
such  a  consortium  is  launched.  It  may  be  very  difficult  for  the  Gov- 
ernment and  industry  to  agree  on  the  membership,  particularly  in 
an  industry  as  diverse  as  the  aerospace  industry  or  the  aircraft  in- 
dustry, much  more  diverse  than  the  semiconductor  industry.  I  be- 
lieve that  it  would  actually  be  better  for  the  industry  to  take  the 
full  leadership  in  determining  its  membership  rather  than  have  the 
Government  participate  in  it. 

Second,  it  may  be  difficult  to  agree  on  a  program  of  significant 
scope  for  the  consortium,  again  considering  the  diverse  nature  of 
the  aircraft  industry.  Based  on  our  experience  with  SEMATECH, 
I  would  suggest  that  an  industry-led  focus  on  manufacturing  proc- 
esses may  be  the  answer  to  that  problem. 

I  realize  that  the  outcome  of  this  proposal  cannot  be  predicted 
with  certainty.  However,  I  would  like  to  summarize  by  saying  that 
I  believe  that  the  aerospace  technology  consortium  is  a  very  inter- 
esting idea,  and  it  is  worth  serious  consideration  by  the  Congress. 
In  that  consideration,  I  suggest  you  look  very  carefully  at  the  les- 
sons learned  from  SEMATECH,  some  of  which  I  have  summarized 
here  for  you,  and  that  you  also  consider  recommendations  from  the 
newly  formed  national  commission  on  the  aviation  industry. 

Finally,  I  would  like  to  summarize  my  own  suggestions  for  how 
this  consortium  should  be  put  together.  First,  that  the  concept  be 
broadened  to  include  commuter  aircraft  as  well  as  large  civil  air- 
craft; second,  that  the  industry  take  the  leadership  in  forming  this, 
and  in  the  absence  of  industry  leadership  I  would  question  whether 
you  should  proceed  with  it;  and  third,  that  industry  establishes  in 
the  beginning  a  very  sharp  focus  on  what  the  R&D  program  should 
be.  In  my  own  judgment,  the  best  candidate  for  that  would  be  a 
focus  on  manufacturing  process  technology  and  manufacturing 
standards. 

Thank  you,  very  much. 

[The  prepared  statement  of  Dr.  Perry  follows:] 
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Prepared  Statement  of  Wiluam  J.  Perry 

I'm  pleased  to  ofTer  my  views  on  the  proposed  legislation,  and  more  generally,  on 
the  nature  of  the  problems  that  it  addresses.  The  Department  of  Defense  certainly 
supports  the  intent  of  the  legislation,  namely  to  strengthen  and  assist  the  United 
States  commercial  aircraft  industry.  The  vitality  and  competitiveness  of  our  aircraft 
industry  has  been  outstanding  for  many  years,  and  it  is  important  to  the  Depart- 
ment of  Defense  that  it  remain  so  in  the  future. 

I  believe  we  would  all  agree  that  any  successful  effort  to  enhance  the  competitive- 
ness of  the  aircraft  industry  will  recognize,  and  capitalize  on,  the  Department's  con- 
tinuing need  for  superior  military  aircraft,  its  conunitment  to  pursuing  high-payoff 
aeronautical  technologies  toward  that  end,  the  dual-use  aspects  of  these  tech- 
nologies, and  the  strengths  of  existing  relationships  among  Dot),  NASA,  other  Fed- 
eral agencies,  and  the  industry.  So  before  addressing  the  specifics  of  the  proposed 
legislation,  I  think  it  may  be  useful  to  discuss  these  four  areas. 

DOD  need  for  superior  MILITARY  AIRCRAFT 

First,  superior  military  aircraft  continue  to  be  essential.  The  Department  of  De- 
fense continues  to  devote  about  one-third  of  it  budget  to  the  research,  development, 
procurement,  operation,  and  support  of  aircraft.  Further,  there  are  no  alternatives 
on  the  horizon  that  offer  the  combination  of  firepower  and  mobility  provided  by  air- 
craft— aircraft  will  remain  an  important  part  of^the  force  structure  for  the  foresee- 
able future.  It  is  true,  of  course,  tnat  force  structure  and  force  modernization  efforts 
are  being  reduced  in  accordance  with  the  world  military  environment,  and  these  re- 
ductions apply  to  aircraft — for  example,  our  aircraft  procurement  account  has  de- 
creased from  about  $37  billion  in  Fiscal  Year  1985  to  about  $15  billion  in  Fiscal 
Year  1994,  which  is  comparable  to  the  decline  in  our  overall  procurement  account. 
But  the  shift  in  military  environment  to  potential  regional  conflicts  of  uncertain  ori- 
gin against  well-equipped  adversaries  does  not  diminish  the  relative  importance  of 
aircraft  in  the  force  structure.  DoD  will  continue  to  need  the  world's  best  aircraft. 

The  continuing  need  for  superior  military  aircraft  dictates,  as  pointed  out  in  the 
proposed  legislation,  a  strong  aircraft  industry.  I  do  not  believe  the  industry  should 
be  viewed  as  a  "defense  aircraft  industry"  separate  from  the  "civil  aircraft  industry". 
Although  civil  aircraft  are  generally  quite  different  from  military  aircraft,  they  have 
much  in  common:  many  technologies;  many  manufacturing  processes;  at  the  sub- 
system level,  certainly,  many  components;  and  many  corporate  entities  are  engaged 
in  the  manufacture  of  both  civil  and  military  aircraft  and  their  components.  Accord- 
ingly, I  believe  the  aircraft  industry  should  be  viewed  as  rather  indivisible,  serving 
both  military  and  civil  purposes.  Regardless  of  whether  this  has  been  a  widely  held 
view  in  the  past,  it  will  surely  be  a  widely  held  view  in  the  future,  given  the  decline 
in  defense  procurement.  It  follows  that  the  aircraft  industry's  standing  in  the  civil 
marketplace  is  of  utmost  importance  to  the  DoD,  since  it  is  the  base  frorn  which 
we  obtain  our  aircraft,  and  since  its  market-share  position  dictates  its  relative  abil- 
ity to  invest  in  dual-use  technologies  important  to  DoD.  As  a  result  of  this  impor- 
tance, we  are  aggressively  pursuing  changes  in  our  acquisition  practices  to  remove 
barriers  to  further  civil/military  integration  in  the  industry,  and  we  will  consider 
more  intensely  the  military  and  civil  benefits  of  potential  aircraft  developments  in 
the  future. 

DOD  COMMITMENT  TO  AERONAUTICAL  TECHNOLOGY  DEVELOPMENT 

The  continuing  need  for  superior  military  aircraft  also  dictates  that  the  Depart- 
ment continue  to  pursue  aggressive  science  and  technology  efforts  in  high-payoff 
aeronautical  technologies.  The  need  for  continuing  such  eftorts  may  be  questioned 
by  some,  given  the  precipitous  decline  of  our  aircraft  procurement  account.  However, 
a  significant  characteristic  of  aircraft  development,  be  it  for  new  aircraft  or  up- 
graded aircraft,  is  the  length  of  the  process;  it  is  usual  for  relevant  technology  ef- 
forts to  be  conducted  5  to  15  years,  or  perhaps  more,  in  advance  of  the  first  appear- 
ance of  the  finished  product.  Due  to  the  length  of  this  process,  as  well  as  future  un- 
certainties, the  payofTs  ofTered  by  aeronautical  technology,  and  the  fact  that  produc- 
tive technology  efTorts  can  not  be  turned  off  and  on  at  will,  it  is  essential  to  continue 
these  efTorts.  We  are  committed  this  continuation,  and  the  Department's  Fiscal  Year 
1994  request  for  aeronautical  science  and  technology  funding  reflects  this  commit- 
ment; we  have  requested  somewhat  in  excess  of  $450  million.  These  efforts  obvi- 
ously cover  a  broad  spectrum,  including  those  aimed  at  higher  performance,  more 
afTordable  turbine  engines;  lighter  weight  structures;  reduced  drag  via  laminar  fiow 
control  or  other  means;  integrated  flight/propulsion  control  systems;  electrically 
powered  subsystems;  reduced  signatures;  design  automation  to  reduce  development 
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cost  and  time;  and  advanced  manufacturing  techniaues  to  reduce  manufacturing 
costs.  In  addition,  we  have  identified  aeronautical  tecnnologies  as  one  of  the  eleven 
technology  focus  areas  in  the  Technology  Reinvestment  Project;  since  its  announce- 
ment, we  have  had  dialogue  with  numerous  potential  project  participants  from  the 
aircraft  industry,  and  our  expectations  of  winning  ideas  from  industry  are  high. 
There  should  be  no  doubt  that  DoD  is  committed  to  developing  aeronautical  tech- 
nologies. 

DUAL-USE  ASPECTS 

The  majority  of  our  technology  efforts,  although  aimed  at  high-payoff  military 
goals,  are  dual-use  in  nature,  due  to  the  commonality  of  technology  for  military  and 
civil  applications.  There  are  of  course  some  difierences:  technology  associated  with 
stealth  is,  at  least  up  to  the  present  time,  distinctly  military  in  character;  and  tech- 
nology associated  with  environmental  concerns  receives  much  more  emphasis  in  the 
civil  arena.  Still,  the  majority  of  the  technology  is  common  to  both  military  and  civil 
applications. 

An  important  characteristic  of  DoD's  aeronautical  technology  efforts,  which  bears 
on  technology  transfer  between  civil  and  military  applications,  is  that  the  vast  ma- 
jority of  these  efforts  are  conducted  by  the  aircraft  industry — it  is  the  industry  that 
generates  most  of  the  technology,  not  the  DoD  laboratories.  Accordingly,  the  tech- 
nology resides  in  industry.  Further,  since  the  airframe  manufacturers,  the  engine 
manufacturers,  and  the  suppliers  are,  to  a  large  extent,  involved  in  both  civil  and 
military  markets,  the  technology  is  available  for  both  military  and  civil  applications. 

History  indicates  that  the  technology  is  indeed  used  for  both  applications.  DoD- 
initiated  technology  efforts  have  contributed  to  civil  aircraft  in  many  areas:  compos- 
ite materials  and  structural  integrity,  digital  flight  and  engine  control,  active  matrix 
liquid  crystal  displays,  ring-laser  gyroscopes,  and  gas-turbine  engines,  to  mention  a 
few.  Aircraft  gas-turbine  engine  technology  is  a  particularly  good  example  of  this 
technology  transfer  between  military  and  civil  sectors.  In  the  past,  this  transfer  has 
been  not  only  of  technology,  but  in  many  cases,  major  subassemblies  as  well.  The 
CF6  engine,  which  uses  the  core  of  the  military  TF39  engine,  and  the  CFM56  en- 
gine, which  uses  the  core  of  the  military  FlOl  engine,  are  two  examples,  but  there 
are  many  more.  More  generally,  virtually  every  large  Us  civil  aircraft  engine  has 
its  origins  in  a  military  engine  and/or  military  technology  programs. 

These  examples  are  not  meant  to  suggest  that  technology  transfer  poses  no  dif- 
ficulties. They  do  indicate,  however,  that  the  most  important  question  is  not  how 
to  transfer  technology  from  DoD  to  the  industry,  but  rather  how  to  transfer  the 
technology  from  one  corporate  entity  to  another,  or  in  many  cases,  from  one  segment 
of  a  corporate  entity  to  another  segment  of  the  same  corporate  entity. 

EXISTING  RELATIONSHIPS  BETWEEN  DOD,  NASA,  OTHER  GOVERNMENT  AGENCIES,  AND 

INDUSTRY 

The  dual-use  nature  of  aeronautical  technology,  and  DoD's  role  in  its  development 
and  application,  have  led  to  considerable  coordination  between  DoD,  NASA,  DoE 
and  other  government  agencies,  and  industry.  In  particular,  there  is  longstanding 
and  continuing  cooperation  between  DoD  and  NASA  in  aeronautical  technology  de- 
velopment. Although  I  understand  that  the  senior  coordinating  body,  the  Aero- 
nautics and  Astronautics  Coordinating  Board,  has  not  met  for  some  time,  consider- 
able eflbrt  continues  to  be  devoted  at  all  other  levels  to  ensure  that  our  programs 
are  complementary,  and  that  they  address  the  needs  in  our  respective  mission 
areas.  These  efforts  also  lead  to  cooperative  technology  efforts  between  DoD,  NASA 
and  DoE;  currently,  there  are  over  125  such  efforts  with  NASA.  In  addition,  we  ex- 
pect to  continue  to  demonstrate  successful  interagency  collaboration  in  efforts  such 
as  the  Technology  Reinvestment  Project,  which  has  been  a  fully  collaborative  effort 
with  the  Departments  of  Commerce  and  Energy,  NASA,  and  the  National  Science 
Foundation. 

One  specific  program  that  perhaps  deserves  some  discussion  is  the  Integrated 
High  Performance  Turbine  Engine  Program  (IHPTET),  because  it  does  illustrate  one 
way  in  which  government  and  industry  can  work  cooperatively  in  an  effort  that  will 
contribute  significantly  to  both  military  superiority  and  civil  competitiveness.  Our 
request  for  the  IHPTET  program  in  Fiscal  Year  1994  is  $133  billion.  The  program 
was  initiated  in  Fiscal  Year  1988,  aimed  at  specific  and  aggressive  goals  for  all  mili- 
tary engine  classes  in  three  time-phased  steps.  The  program  was  undertaken  in  rec- 
ognition of  the  large  impact  of  engine  performance  on  the  cost  and  capability  of  mili- 
tary aircraft.  It  is  a  planned,  coordinated  program  among  the  Army,  Navy,  Air 
Force,  ARPA,  NASA,  and  industry.  There  is  one  government  plan,  and  each  of  the 
seven  aircraft  engine  manufacturers  has  a  complementary  plan  that  addresses  the 
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IHPTET  goals  In  their  market  segments.  Progress  has  been  good,  and  industry 
funding  devoted  to  the  IHPTET  goals  has  slightly  exceeded  the  government  funding 
to  date,  although  there  has  been  no  formal  requirement  to  do  so.  The  government 
has  encouraged,  and  continues  to  encourage,  pre-competitive  technology  cooperation 
among  the  manufacturers  with  some  success — the  most  notable  example  is  that  all 
seven  engine  manufacturers  have  formed  a  consortium  to  pursue  the  development 
of  fibers  for  advanced  composite  materials.  We  believe  IHPTET  is  in  many  ways  a 
model  technology  program:  it  incorporates  efiective  strategic  planning  and  imple- 
mentation, DoD/NASA  coordination,  and  govemmentyindustry  cooperation  in  an 
area  vital  to  the  aircraft  industry.  NASA  and  DoD  are  currently  actively  coordinat- 
ing NASA's  planned  augmented  aeropropulsion  initiatives  to  ensure  that  both 
IHPTET  and  these  initiatives  will  maximize  technology  development  for  both  mili- 
tary and  civil  purposes. 

AERONAUTICAL  TECHNOLOGY  CONSORTIUM  ACT  OF  1993,  S.  419 

With  regard  to  the  proposed  legislation,  I  should  first  note  that  a  "National  Com- 
mission to  Ensure  a  Strong,  Competitive  Airline  Industry"  has  just  been  convened 
to  review  all  major  aspects  of  the  aviation  industry,  including  technology  issues.  I 
urge  you  to  consider  tne  findings  and  recommendations  of  the  Commission  before 
acting  on  this  legislation. 

As  to  the  specifics  of  the  proposed  legislation,  I  fully  support  coordination  of  aero- 
nautical technology  activities  among  the  Federal  agencies  and  industry.  Such  coordi- 
nation is  essential  to  maximize  the  benefits  obtained  from  our  collective  investment, 
and  is  important  at  any  time;  given  our  present  economic  environment,  it  is  abso- 
lutely vital  now.  However,  I  believe  establishing  the  proposed  Coordinating  Commit- 
tee may  be  premature.  Pending  the  results  of  the  Commission,  I  understand  that 
the  Ofiice  of  Science  and  Technology  Policy  (OSTP)  already  intends  to  create  appro- 
priate interagency  coordination  mechanisms,  based  upon  an  assessment  of  the  sub- 
stantial coordination  that  already  exists.  I  suggest  you  may  wish  to  afford  the  Direc- 
tor of  OSTP  such  an  opportunity,  rather  than  mandate  the  proposed  Aeronautical 
Technology  Coordinating  Committee. 

The  proposed  Aeronautical  Technology  Consortium  is  an  interesting  approach, 
and  it  has  many  implications.  As  I  understand  the  Bill,  it  would  create  one  rather 
large  consortium — composed  of  firms  involved  in  any  or  the  many  aspects  of  the  air- 
craft industry — to  conduct  industry-led  joint  ventures  relating  to  aeronautical  tech- 
nology, including  manufacturing  technologies.  I  also  gather  that  the  ultimate  mem- 
bership is  to  be  approved  by  the  proposed  Coordinating  Committee. 

In  principle,  I  support  the  concept  of  consortia  as  mechanisms  to  focus  resources, 
eliminate  unnecessary  duplication  of  pre-competitive  technological  effort,  and  lever- 
age government  investment  through  cost-sharing  with  industry  in  specific  areas. 
There  are  several  criteria  that  I  believe  are  important  for  direct  DoD  support  of  con- 
sortia in  the  aircraft  sector,  and  I  would  like  to  discuss  them  briefly,  and  then  ap- 
pend my  assessment  as  to  the  extent  the  proposed  consortium  might  satisfy  them. 
These  criteria  are  based  on  some  lessons  learned  from  SEMATECH.  The  most  im- 

fiortant  of  these  lessons  is  that  the  consortium  establish  a  program  agenda  prior  to 
ormalizing  relationships  among  the  members.  Some  key  factors  that  must  loe  con- 
sidered are: 

•  All  participants  must  sort  through  pre-competitive  issues.  In  structuring 
SEMATECH,  we  discovered  it  was  critical  to  focus  on  manufacturing  technology  and 
processes  instead  of  creating  specific  products. 

•  It  is  very  important  to  focus  the  program  so  that  it  is  bounded;  the  range  of 
issues  to  be  addressed  must  be  limited.  In  the  case  of  SEMATECH,  we  have  focused 
on  manufacturing  technology  for  microelectronics. 

I  should  probably  say  at  the  outset  that  there  do  not  appear  to  be  any  easy  an- 
swers to  the  many  questions  that  arise. 

The  criteria  that  I  would  suggest  include  the  following: 

•  Consortia  must  be  led  by  industry;  the  desired  technical  programs  should  be 
generated  by  largely  by  industry,  and  should  involve  some  cost  sharing.  Since  we 
are  endeavoring  to  impact  the  civil  marketplace,  industry  is  in  the  best  position  to 
make  judgments  about  what  efibrts  will  have  the  most  potential  impact.  The  related 
cost-sharing  is  evidence  that  the  desired  and  necessary  industry  judgment  has  been 
applied. 

•  The  activities  undertaken  by  consortia  should  encompass  "market  pull",  rather 
than  only  "technology  push."  These  would  include  explicit  attention  to  manufactur- 
ing processes,  as  well  as  technology  generation.  Indeed,  manufacturing  processes 
may  be  the  most  fruitful  area  to  pursue.  I  would  also  anticipate  that  these  activities 
would  encompass  what  we  in  DoD  refer  to  as  technology  demonstrations — proof  that 
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the  risk  of  the  technology  or  the  manufacturing  process  is  sufficiently  low  that  it 
can  be  committed  to  product  development.  This  is  particularly  important  given  the 
decline  in  DoD's  aircraft  development  activities.  Although  DoD  technology  efforts 
provide  proof  that  dual-use  technology  is  ready  for  military  system  development,  the 
desired  proof  for  commercial  application  is  generally  somewhat  greater,  and  our  air- 
craft development  activities  have  partially  served  as  proof  of  sufficiently-low  risk  for 
commercial  application  of  a  variety  of  technologies. 

•  Consortia  activities  should  have  the  potential  to  benefit  all  participating  firms 
in  the  relevant  segments  of  the  aircraft  industry.  This  implies  that  explicit  attention 
is  devoted  to  technology  transfer.  As  stated  earlier,  from  the  DoD  view  the  largest 
problem  in  technology  transfer  is  the  transfer  within  industry.  Consortia  imply 
greater  technology  cooperation,  and  hence  enhanced  transfer,  within  the  member- 
ship; on  the  other  hand,  many  potential  members  are  still  competitors  with  a  desire 
for  cooperation  in  only  limited  areas. 

•  Consortia  sponsorship  should  be  Executive-branch-wide,  as  I  believe  the  Bill 
proposes.  In  particular,  DoD  support  should  be  commensurate  with  the  anticipated 
benefits  to  national  defense.  These  benefits  are  admittedly  difficult  to  measure,  spe- 
cifically in  the  context  of  the  undeniable  value  to  DoD  of  a  healthy  aircraft  industry. 
More  pragmatically,  in  this  area,  one  obvious  measure  is  the  extent  to  which  consor- 
tia activities  could  subsume,  or  otherwise  be  a  source  of  leverage  for  selected  DoD 
aeronautical  technology  efTorts. 

I  will  frankly  state  that  there  is  no  single  ideal  consortium  that  can  satisfy  all 
of  these  criteria  to  the  maximum  desirable  extent;  tradeoffs  are  obviously  involved. 
With  this  in  mind,  let  me  state  a  few  concerns  regarding  the  proposed  Aeronautical 
Technology  consortium,  possibly  the  largest  concern  is  the  concept  of  a  single  con- 
sortium that  encompasses  an  industry  sector  as  broad  as  the  aircraft  sector;  it  en- 
compasses manv  manufacturers  and  suppliers,  and  many  different  subsystems,  com- 
ponents, manufacturing  processes,  and  technologies.  The  implications  with  regard  to 
suggested  criteria-appear  to  be  as  follows: 

•  It  may  be  difficult  for  the  government  and  industry  to  agree  on  the  member- 
ship, and  therefore  to  obtain  the  desired  degree  of  industry  leadership.  It  may  also 
be  difficult  to  get  agreement  on  a  program  of  significant  scope  for  the  consortium. 
Given  the  breadth  of  interests,  and  the  fact  that  what  constitutes  a  pre-competitive 
efibrt  to  one  group  of  members  may  constitute  a  competitive  efTort  to  another  group 
of  members,  the  most  likely  areas  of  agreement  will  be  in  long-term  research 
projects  that  do  not  impact  the  nearer  term  competitive  position  of  any  of  the  mem- 
bers. If  the  programs  are  long-term  in  nature,  it  will  also  be  difficult  to  obtain  sig- 
nificant support  from  industry.  The  IHPTET  Fiber  Consortium  provides  a  micro- 
cosm of  the  probable  process;  although  it  is  a  laudable  achievement,  it  required  two 
years  for  the  seven  manufacturers  to  agree  on  the  principle  and  on  their  relative 
contributions  of  the  industry  share  of  about  $7  million  for  a  five-year  period.  Draw- 
ing from  our  experience  with  SEMATECH,  an  industry-led  focus  on  manufacturing 
processes  may  be  a  possibility. 

•  It  may  be  difficult  to  obtain  a  reasonable  amount  of  "market  pull",  due  to  the 
tendency  of  aereed  upon  efforts  to  be  long  term  in  nature,  market  pull  is  a  fairly 
near  term  influence — say  about  5  or  so  years  to  product  introduction — and  it  im- 
pacts members'  competitive  positions.  EfTorts  of  these  types — primarily  technology 
demonstrations — would  make  it  much  easier  to  obtain  significant  cost-sharing,  but 
obtaining  agreement  on  a  set  of  such  efforts  across  the  entire,  industry  will  be  dif- 
ficult. Once  again,  the  breadth  of  interests  makes  it  difficult  to  define  a  broad  mar- 
ket-driven area  that  all  members  could  view  as  pre-competitive.  here  again,  it  is  es- 
sential that  industry  take  the  lead,  and  sort  through  the  pre-competitive  issues.  As 
with  SEMATECH,  manufacturing  processes  may  serve  as  a  focus  of  common  inter- 
est. 

•  The  single  consortium  does  have  the  advantage,  I  believe,  of  minimizing  tech- 
nology transfer  difficulties.  Certainly  with  all  members  participating,  and  agreeing 
on  the  programs  conducted,  there  should  be  a  maximum  degree  of  cooperative  tech- 
nology development  and  transfer. 

You  may  wish  to  consider  the  alternative  of  providing  for  multiple  consortia  in 
the  aircraft  industry,  to  be  formed  entirely  by  industry's  oreferences.  This  would 
have  the  potential  of  a  greater  degree  of  true  industry  leadership,  and  a  more  sig- 
nificant total  program  with  greater  cost  sharing  and  greater  market  pull.  On  the 
downside,  it  would  demand  significant  attention  to  technology  transfer. 

As  I  said  earlier,  there  do  not  appear  to  be  any  easy  answers,  and  I  will  be  very 
interested  in  the  findings  of  the  President's  Commission  in  this  regard. 

Senator    Danforth.    Thank    you    very    much,    Dr.    Perry.    Mr. 
Hauser. 
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STATEMENT  OF  TIMOTHY  J.  HAUSER,  ACTING  UNDER  SEC- 
RETARY FOR  INTERNATIONAL  TRADE,  DEPARTMENT  OF 
COMMERCE 

Mr.  Hauser.  Thank  you,  Mr.  Chairman,  and  members  of  the 
committee,  for  providing  the  Department  of  Commerce  the  oppor- 
tunity to  discuss  the  competitiveness  of  the  U.S.  aircraft  industry, 
as  well  as  our  views  on  S.  419. 

The  U.S.  aircraft  industry  stands  out  as  one  of  America's  most 
successful  industries,  as  we  all  know.  But  at  the  same  time,  the  in- 
dustry is  facing  some  very  difficult  challenges.  The  three  key  issues 
we  see  confronting  the  industry  at  this  point  are  continuing  de- 
fense cuts,  increasing  international  competition,  and  short-term 
stagnation  but  long-term  growth  in  the  commercial  aircraft  market. 
The  sector  has  historically  relied  on  the  Department  of  Defense  for 
a  large  portion  of  its  revenues.  With  defense  spending  on  the  de- 
cline, the  commercial  aircraft  sector  represents  the  foundation  and 
future  of  the  industry. 

However,  there  are  challenges  in  this  sector,  as  well.  The  U.S. 
industry  will  continue  to  face  fierce  competition  from  Airbus,  and 
is  seriously  being  affected  by  the  current  weak  financial  position  of 
the  U.S.  airline  industry.  In  contrast  with  the  current  sluggish  sit- 
uation, however,  longer  term  forecasts  are  optimistic  for  growth  in 
aircraft  sales,  particularly  in  the  expanding  economies  of  Asia  and 
the  Pacific  Rim. 

The  United  States  is  the  global  leader  in  large  transport  aircraft, 
producing  over  70  percent  of  the  aircraft  delivered  in  1992,  and  ex- 
porting some  22  billion  dollars'  worth  of  aircraft  around  the  world. 
The  two  U.S.  manufacturers,  Boeing  and  McDonnell-Douglas,  es- 
tablished this  leadership  bv  taking  risks  and  by  investing  their 
own  money  in  research  and  development  and  in  plant  and  equip- 
ment. On  research  and  development  alone  the  two  companies  spent 
a  total  of  over  $11  bilHon  during  the  past  15  years. 

The  industry  is  currently  adapting  to  the  changes  taking  place. 
Defense  cuts  are  forcing  significant  restructuring  at  McDonnell- 
Douglas  and  reallocation  of  resources  at  Boeing.  Both  companies 
have  announced  a  large  number  of  employee  layoffs  resulting  from 
these  cutbacks. 

Despite  a  short-term  softness  in  the  world's  airline  industry,  the 
aircraft  manufacturers  do  anticipate  long-term  growth  in  the  indus- 
try, particularly  in  long-range  aircraft.  The  forecasts  predict  a  huge 
worldwide  large  transport  aircraft  market  over  the  next  20  years, 
some  13,000  aircraft.  That  represents  twice  the  number  of  aircraft 
delivered  by  U.S.  manufacturers  over  the  past  20  years. 

Despite  the  optimistic  outlook  for  the  long-term  market,  the  U.S. 
industry  will  continue  to  face  fierce  competition  from  Airbus.  It  is 
estimated,  as  you  mentioned  earlier.  Senator,  that  the  Airbus  gov- 
ernments, France,  Germany,  the  UK,  and  Spain,  have  provided 
some  $26  billion  in  subsidies,  including  interest,  to  the  develop- 
ment and  production  of  Airbus  aircraft.  These  subsidies  have  en- 
abled the  Airbus  consortium  to  develop  and  introduce  a  family  of 
transport  aircraft,  to  avoid  commercial  risks,  and  to  become  the  No. 
2  company  in  the  global  industry  after  Boeing. 

Our  strong  desire  is  for  Airbus  to  compete  on  commercial  and 
technical  terms  and  not  rely  on  Government  subsidies  which  con- 
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tinue  to  undermine  the  U.S.  industry  and  distort  international 
competition.  A  step  in  the  right  direction  was  achieved  with  the 
July  1992  signing  of  a  bilateral  agreement  which  disciplines  Grov- 
ernment  supports  provided  to  the  large  civil  aircraft  sector. 

The  U.S.  Government  and  our  industry  view  this  bilateral  agree- 
ment as  a  first  step  toward  the  progressive  reduction  of  direct  gov- 
ernment subsidies  to  Airbus.  The  United  States  is  currently  seek- 
ing further  strengthening  of  these  disciplines  through  multilateral 
negotiations  in  the  GATT,  which  are  expected  to  continue  through 
1993  and  possibly  beyond.  Examples  include  seeking  a  further  re- 
duction in  the  level  of  government  support  allowed  on  new  aircraft 
programs  and  adoption  of  a  stronger  dispute  settlement  mecha- 
nism. 

Suppliers  to  Boeing  and  McDonnell-Douglas  face  some  of  the 
same  challenges  as  the  aircraft  companies,  themselves,  such  as  de- 
clining defense  spending  and  variability  in  the  commercial  aircraft 
industry.  But  suppliers,  and  here  I  am  speaking  primarily  of  air- 
craft, not  engine  suppliers  here,  face  some  unique  problems.  The 
most  important  of  these  is  the  globalization  of  the  large  transport 
aircraft.  Since  the  early  1980's  Boeing  and  McDonnell-Douglas 
have  increased  the  percentage  of  foreign  products  installed  on  their 
aircraft,  primarily  for  three  reasons. 

First,  to  gain  access  to  international  markets.  Until  recently,  al- 
most all  airlines  outside  the  United  States  were  at  least  partially 
government  owned.  Governments  insisted  that  their  airlines  de- 
mand that  local  companies  get  contracts  for  spare  parts  or  original 
equipment  on  the  aircraft  they  buy.  Second,  our  companies  sought 
more  efficient  and  lower  cost  producers  of  certain  products  to  help 
them  remain  competitive.  Third,  they  undertook  these  efforts  to 
gain  access  to  foreign  investment,  a  critical  element  in  this  very 
high-cost,  high-risk  industry.  Foreign  suppliers,  often  having  a 
lower  cost  of  capital,  longer  term  strategies,  and  encouragement 
from  their  governments,  have  been  willing  to  become  large  risk- 
sharing  partners  on  new  aircraft. 

The  U.S  Government  can  support  the  aircraft  and  aircraft  suppli- 
ers industry  by  ensuring  a  domestic  environment  favorable  to  the 
international  competitiveness  of  all  U.S.  industries.  Our  companies 
should  not  be  at  a  financial  disadvantage  when  contemplating  dif- 
ficult, risky,  product  development. 

The  Government  must  also  invest  more  in  basic  and  applied  re- 
search that  increases  the  competitiveness  of  all  U.S.  companies,  in- 
cluding the  aircraft  manufacturers.  As  this  committee  is  well 
aware,  the  Department  of  Commerce,  through  our  National  Insti- 
tute of  Standards  and  Technology,  is  promoting  the  effective  com- 
mercialization of  new  technologies.  We  are  also  sponsoring  pro- 
grams such  as  the  industry-led  advanced  technology  program  to  as- 
sist U.S.  businesses  in  carrying  out  R&D  on  precompetitive  generic 
technologies. 

Commerce  also  is  helping  the  U.S.  aircraft  industry  improve  its 
competitiveness  through  technical  assistance,  ensuring  fair  com- 
petition in  the  international  marketplace,  and  helping  our  produc- 
ers enter  new  markets  here  and  abroad.  One  recent  initiative  in 
this  regard  was  an  April  14  meeting  that  Secretary  Brown  and 
some  of  my  copanelists,  including  Secretary  Perry,  attended  with 
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the  CEO's  from  the  major  aerospace  companies  and  their  trade  as- 
sociation to  discuss  the  issues  facing  the  industry. 

A  second  initiative  was  a  recent  trip  by  the  Secretary  the  week 
before  last  to  Saudi  Arabia  to  press  the  interests  of  the  U.S.  air- 
craft manufacturers  in  a  major  $6  billion  competition  underway  in 
that  market. 

As  has  been  noted  previously,  the  current  weak  financial  position 
of  the  U.S.  airlines  directly  affects  the  short-term  viability  of  our 
manufacturers  by  resulting  in  the  cancellation  or  postponement  of 
orders  and  by  diminishing  the  domestic  market  base.  We  look  for- 
ward to  the  efforts  by  the  national  commission  to  help  ensure  a 
strong,  competitive  airline  industry,  and  I  believe  that  some  of  the 
conclusions  coming  out  of  that  effort  will  color  some  of  our  ap- 
proaches in  the  context  of  this  proposal. 

On  the  specifics  of  S.  419,  we  believe  it  has  the  very  commend- 
able objective  of  fostering  defense  conversion  and  helping  translate 
Government-funded  technologies  into  commercially  viable  products. 
It  is  also  a  very  good  example  of  a  kind  of  public-private  sector 
partnership  we  wish  to  encourage. 

There  are  a  couple  of  concerns  with  the  bill.  One,  while  it  is  true 
that  increased  efforts  can  be  made  to  improve  the  coordination 
among  the  Federal  agencies  involved  in  aeronautical  research  and 
technology  development,  many  of  the  activities  proposed  in  the  bill 
are  already  being  conducted  by  my  colleagues,  both  at  NASA,  DOD, 
the  FAA,  and  other  agencies.  NASA,  we  know  for  example,  is  al- 
ready working  closely  with  the  U.S.  aircraft  and  engine  manufac- 
turing companies  on  various  research  projects  to  help  develop  tech- 
nologies required  for  a  high-speed  civil  transport,  commercially  via- 
ble segment  of  the  industry. 

Second,  with  respect  to  SEMATECH,  I  would  raise  the  question 
whether  given  the  kind  of  timeframes  involved — we  are  talking 
about  a  5-year  timeframe  in  this  legislation  whereas  many  aircraft 
development  programs  take  as  long  as  10  years  to  come  from  the 
drawing  boards  into  fruition — whether  the  SEMATECH  model 
which  focuses  on  an  industry  with  a  much  shorter  product  develop- 
ment and  life  cycle  is  necessarily  the  best  model  to  build  on. 

Third,  as  the  U.S.  industry  becomes  more  global  in  nature  and 
some  U.S.  manufacturers  begin  to  enter  into  strategic  alliances 
with  Japanese  and  European  companies,  the  bill's  language  regard- 
ing participation  by  non-U. S.  companies  could  limit  the  formation 
of  some  of  these  strategic  alliances. 

In  conclusion,  while  we  support  the  intent  of  S.  419  to  assist  the 
U.S.  industry  in  meeting  current  market  challenges,  we  believe 
some  of  these  areas  do  need  further  clarification,  and  would  very 
much  look  forward  to  working  with  the  committee  in  developing 
that  clarification. 

Thank  you,  sir. 

[The  prepared  statement  of  Mr.  Hauser  follows:] 

Prepared  Statement  of  Timothy  I.  Hauser 

Good  morning,  Mr.  Chairman  and  Members  of  the  Committee.  It  is  my  pleasure 
to  be  here  today  to  discuss  with  you  the  state  of  the  U.S.  aircraft  industry  and  our 
comments  on  S.  419,  the  Aeronautical  Technology  Consortium  Act  of  1993.  We  look 
forward  to  working  with  you  on  improving  the  competitiveness  of  our  country's  avia- 
tion industry. 
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Mr.  Chairman,  the  U.S.  aircraft  industry  stands  out  as  one  of  America's  most  suc- 
cessful industries,  but,  at  the  same  time,  this  industry  is  facing  some  difficult  chal- 
lenges. The  three  key  issues  confronting  the  U.S.  aircraft  sector  are:  continuing  de- 
fense cuts,  increasing  international  competition,  and  short-term  stagnation  but  long- 
term  growth  in  the  commercial  aircraft  market. 

Still  a  global  leader,  the  U.S.  aerospace  industry  is  a  critical  part  of  this  country's 
export  and  domestic  economies.  The  aerospace  industry  is  the  nation's  leading  ex- 
porter of  manufactured  goods,  sending  abroad  products  worth  an  estimated  $45  bil- 
lion in  1992  to  181  countries  around  the  world.  The  aerospace  industry  produces  the 
largest  trade  surplus  of  any  industry,  approximately  $31  billion  in  1992.  That  trade 
surplus  is  equivalent  to  37  percent  of  the  1992  merchandise  trade  deficit.  Aerospace 
is  also  a  leading  technology  driver,  utilizing  a  number  of  the  technologies  identified 
as  critical  by  the  White  House  Office  of  Science  and  Technology  Policy,  the  Depart- 
ment of  Defense,  and  the  Department  of  Commerce. 

The  aircraft  sector  is  the  dominant  and  driving  Segment  of  the  aerospace  indus- 
try. Aircraft,  engines  and  their  parts  represented  78  percent  of  aerospace's  ship- 
ments, 73  percent  of  its  employment,  and  95  percent  of  its  exports  in  1992.  With 
defense  spending  on  the  decline,  commercial  aircraft  represent  the  foundation  and 
the  future  of  the  industry. 

STATE  OF  THE  LARGE  TRANSPORT  AIRCRAFT  INDUSTRY 

The  United  States  is  the  leader  in  the  global  market  for  large  transport  aircraft. 
U.S. -built  aircraft  make  up  almost  80  percent  of  the  world's  fleet  (excluding  the 
former  Soviet  Union).  The  two  U.S.  manufacturers,  Boeing  and  McDonnell  Douglas, 
delivered  72  percent  of  the  large  civil  aircraft  sold  to  the  world's  airlines  in  1992. 
The  two  companies  exported  an  estimated  total  of  $22  billion  worth  of  aircraft  in 
1992,  but  now  orders  are  declining  in  reflection  of  the  current  financial  difficulties 
faced  by  the  airlines.  U.S.  aircraft  manufacturers  maintain  68  percent  of  the  current 
world  backlog  of  firm  orders  for  large  aircraft,  with  Boeing  holding  59  percent  of 
the  backlog  while  McDonnell  Douglas  has  9  percent.  Airbus  has  established  a  firm 
control  of  the  number  two  position  with  32  percent.  While  the  U.S.  firms  still  em- 
ploy 220,000  workers,  employment  is  down  60,000  from  the  280,000  workers  in  1991 
and  continues  to  shrink.  In  1993  alone,  Boeing  announced  planned  layoffs  of  28,000 
workers  and  McDonnell  Douglas  announced  an  additional  10  percent  workforce  re- 
duction, trimming  its  1991  workforce  by  a  total  of  22,000  or  27  percent. 

Leadership  in  the  large  civil  aircraft  sector  has  not  come  cheaply  for  either  Boeing 
or  McDonnell  Douglas.  In  fact,  over  the  last  15  years,  the  two  companies  have  in- 
vested over  $11  billion  in  research  and  development.  They  have  built  their  assets 
up  from  $4  billion  in  1976  to  almost  $32  billion  in  1992. 

Short-term  Prospects  for  the  Large  Transport  Aircraft  Industry 

The  future  prospects  for  this  sector  are  mixed.  Defense  cuts  are  having  a  signifi- 
cant impact.  U.S.  military  aircraft  sales,  which  long  comprised  the  major  share  of 
U.S.  aircraft  manufacturing,  declined  after  reaching  a  record  of  $44  billion  in  1987. 
Military  aircraft  sales  dropped  to  $35  billion  in  1992.  Boeing  sells  20  percent  of  its 
products,  by  value,  and  McDonnell  Douglas  sells  60  percent  of  its  products,  to  the 
U.S.  Government,  almost  all  of  it  to  the  Department  of  Defense  (DoD)  and  the  Na- 
tional Aeronautics  and  Space  Administration  (NASA).  Exports  are  crucial  to  both 
companies.  Boeing  exports  55  percent  of  its  aircraft  and  McDonnell  Douglas  exports 
approximately  25  percent  of  its  products.  Therefore,  the  significant  reductions  in 
DoD  and  foreign  government  military  aircraft  procurements  as  well  as  the  global 
recession  have  affected  the  two  U.S.  aircraft  manufacturers. 

In  the  past,  business  on  the  commercial  side  has  compensated  for  the  cuts  in  de- 
fense. However,  the  conflict  in  the  Persian  Gulf  and  the  world  economic  downturn 
starting  in  1991  have  had  a  devastating  effect  on  airline  traffic,  producing  the  first 
downturn  in  airline  traffic  in  the  industry's  history.  While  deregulation  has  fostered 
increased  price  competition  among  airlines,  the  economic  downturn  and  slowdown 
in  traffic  has  reduced  or  even  eliminated  profit  margins  in  the  short-term  for  many 
carriers,  with  some  managements  declaring  bankruptcy.  This  combination  of  events 
has  led  to  restructuring  policies  by  airlines,  a  slowdown  in  aircraft  orders  and  order 
deferrals.  Worldwide,aircraft  manufacturers  have  had  to  cut  production  rates  of 
most  models  and  are  often  facing  unsold  or  "white  tail"  aircraft  produced  without 
a  firm  customer.  These  disruptions  are  undercutting  efforts  of  the  manufacturers  to 
adjust  to  the  defense  cuts  by  transferring  employees  from  defense  to  commercial 
product  lines.  At  this  time,  both  segments  of  the  industry  are  in  a  recession. 
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Long-term  Prospects  for  the  Large  Transport  Aircraft  Industry 

In  contrast  with  the  current  situation,  long-term  forecasts  are  optimistic  for 
growth  in  aircraft  sales.  Demand  in  world  commercial  markets,  particularly  the  ex- 
panding economies  of  Asia  and  the  Pacific  Rim  is  expected  to  show  dramatic  in- 
creases over  the  next  10-15  years.  In  fact,  the  larger  share  of  the  commercial  trans- 
port market  is  now  overseas,  while  the  United  States,  as  a  percentage  of  the  world 
market,  will  shrink.  Airline  traffic,  especially  international  traffic,  is  expected  to 
show  strong  growth  throughout  the  rest  of  the  decade  and  the  industry  expects  to 
deliver  over  14,000  aircraft  over  the  next  twenty  years.  That  is  twice  the  number 
of  aircraft  delivered  over  the  past  twenty  years.  Many  new  commercial  sales  are  ex- 
pected to  come  from  the  replacement  of  older,  less  fuel-efficient  aircraft  that  will  not 
meet  airlines'  requirements  or  federal  and  international  noise  and  emissions  stand- 
ards. 

Widebody,  long-range  aircraft,  those  targeted  for  the  fast  growing  international 
markets,  will  experience  tremendous  growth.  Industry  forecasts  predict  annual  de- 
liveries of  about  280  long-range  aircraft  in  2010,  compared  with  only  100  per  year 
in  1992.  In  this  product  segment,  the  U.S. -made  aircraft,  the  Boeing  747  and  the 
Douglas  MD-II,  are  competing  against  the  Airbus  aircraft,  the  A-340,  which  just 
began  being  delivered  and  is  Airbus'  first  entrant  into  the  long-range  market.  Deliv- 
eries of  short  and  medium  range  aircraft  are  also  expected  to  increase. 

Because  of  the  future  market  potential,  the  two  U.S.  companies  are  actively  in- 
vesting in  the  development  of  new  aircraft.  Boeing  is  beginning  production  of  its  lat- 
est model,  the  777,  which  is  scheduled  to  enter  service  in  1995,  and  has  teamed  up 
with  the  major  European  aircraft  manufacturers  to  study  the  feasibility  of  develop- 
ing and  building  a  jumbo  jet  aircraft,  which  would  seat  600-800  passengers.  These 
European  companies  also  are  evaluating  the  feasibility  of  a  jumbo  jet  program  sepa- 
rately through  the  Airbus  consortium. 

Most  independent  industry  analysts  agree  that  a  market  exists  for  an  aircraft 
larger  than  the  current  B-747,  but  question  whether  more  than  one  program  can 
be  produced  at  a  profit.  Regardless  of  whether  a  new  jumbo  jet  is  developed  by  U.S. 
manufacturers,  by  Airbus,  or  by  an  international  consortium/joint  venture,  policy 
discussions  will  be  required  to  review  the  efTects  such  a  large  aircraft  would  have 
on  the  nation's  transport  system.  The  question  of  foreign  government  involvement 
is  crucial  in  determining  the  competitive  terms  and  conditions  in  the  jumbo  jet  sec- 
tor of  the  marketplace. 

McDonnell  Douglas  is  seeking  equity  partners  for  its  future  programs  including 
the  MD-12  program,  an  aircraft  proposed  to  be  larger  than  the  current  Boeing  747. 
McDonnell  Douglas  has  stated  that  forming  international  and  domestic  joint  ven- 
tures to  develop  such  aircraft  is  the  trend  for  the  future.  The  costs  and  risks  of  pro- 
grams to  develop  new  transport  aircraft  or  engines  may  well  be  too  high  for  one 
company  to  finance  on  its  own.  Multinational  cooperation  also  opens  markets  that 
might  otherwise  be  closed,  and  can  allow  for  mutual  technology  sharing. 

Success  in  the  largest  transport  segment  of  the  aircraft  industry  has  not  come 
easily.  Boeing  admits  that  it  "bet  the  company"  on  the  development  of  the  B-747. 
The  gamble  has  been  worthwhile.  While  U.S.  aircraft  manufacturers  hold  68  percent 
of  the  total  backlog  for  transport  aircraft,  they  hold  about  82  percent  of  the  esti- 
mated value  of  the  Dacklog  for  long-range  aircraft,  54  percent  for  medium-range  air- 
craft, and  65  percent  for  short-range  aircraft.  If  successful,  new  technology  long- 
range  aircraft  like  the  Boeing  777  and  MD-12  could  allow  U.S.  manufacturers  to 
continue  to  lead  in  this  segment  of  the  industry.  However,  they  will  face  strong  com- 
petition from  Airbus  which  has  up  to  now  benefited  from  massive  government  sup- 
ports. 

AIRBUS  INDUCTRIE 

Airbus  Industrie  represents  the  main  challenge  to  the  U.S.  large  civil  aircraft  in- 
dustry. Airbus  Industrie,  the  consortium  responsible  for  coordinating  development, 
production  and  sales,  combines  four  European  aircraft  companies — France^s 
Aerospatiale,  Germany's  Deutsche  Airbus,  U.K.'s  British  Aerospace,  and  Spain's 
CASA.  It  has  proven  to  be  one  of  Europe's  most  expensive  as  well  be  technically 
successful  collaoorative  projects. 

A  1990  study  prepared  for  the  Department  of  Commerce  by  Gellman  Research  As- 
sociates estimated  §25.9  billion  in  government  supports,  including  accrued  interest, 
has  been  provided  by  the  Airbus  partner  governments — the  Federal  Republic  of  Ger- 
many, France.  Great  Britain,  and  Spain — to  the  development  and  production  of  Air- 
bus aircraft.  There  is  little  likelihood  that  Airbus  member  companies  will  ever  repay 
more  than  a  fraction  of  these  government  funds.  These  supports  have  enabled  the 
Airbus  Consortium  to  develop  and  introduce  a  family  of  transport  aircraft,  to  avoid 
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commercial  risks,  and  to  become  the  number  two  company  in  the  global  industry 
behind  Boeing.  Foreign  government  support  of  their  aircraft  industries  also  can 
exert  downward  pressure  on  the  price  of  U.S.  aircraft.  This  impact  cuts  more  deeply 
into  U.S.  market  share  and  makes  it  more  difficult  for  U.S.  companies  to  earn  a 
profit  and  to  reinvest  in  improved  products. 

The  U.S./EC  bilateral  Aircraft  Agreement  puts  constraints  on  the  level  of  govern- 
ment supports  for  future  aircraft  programs.  However,  Airbus  will  face  the  need  for 
new  capital,  as  it  launches  new  aircraft  models.  For  example,  the  A350,  a  proposed 
600-700  seat  aircraft  which  would  compete  directly  with  Boeing's  747,  is  expected 
to  require  major  funding  in  excess  of  $10  billion.  Airbus  Industrie  partner  compa- 
nies have  not  generated  enough  retained  earnings  to  support  new  programs  from 
internal  sources. 

We  expect  Airbus  Industrie  to  survive.  Our  strong  desire  is  for  Airbus  to  compete 
on  commercial  and  technical  terms  and  not  rely  on  government  subsidies  which  con- 
tinue to  undermine  U.S.  industry  and  distort  international  competition.  If  this  is  ac- 
complished, we  foresee  a  positive  future  for  the  entire  large  commercial  aircraft  in- 
dustry. The  U.S.  Government  is  ready  to  take  appropriate  action  to  ensure  that  Air- 
bus competes  on  a  fair  and  open  basis. 

INTERNATIONAL  NEGOTIATIONS 

On  July  17,  1992,  the  U.S.  Government  and  the  European  Commission  signed  a 
bilateral  Agreement  which  disciplines  government  supports  provided  to  the  large 
civil  aircraft  sector.  Specifically,  the  Agreement  prohibits  all  production  supports 
and  places  set  limits  on  the  level  of  permissible  government  funding  for  new  aircraft 
programs.  The  U.S.  Government  and  U.S.  industry  view  the  Agreement  as  a  first 
step  towards  the  progressive  reduction  of  direct  government  subsidies  to  Airbus 
Industrie.  Multilateral  negotiations,  which  are  focusing  on  broadening  the  product 
and  country  coverage  of  the  bilateral  agreement,  have  begun  and  are  expected  to 
continue  through  1993  and  possibly  beyond.  As  part  of  these  negotiations,  the  Unit- 
ed States  is  seeking  to  strengthen  the  disciplines  contained  in  the  bilateral  Agree- 
ment by  further  reducing  the  level  of  government  support  allowed  on  new  aircraft 
programs  and  adopting  a  stronger  dispute  settlement  mechanism.  The  U.S.  Govern- 
ment and  the  European  Conunission  are  also  holding  consultations  to  monitor  and 
enforce  each  Party's  adherence  to  the  bilateral  Agreement. 

The  U.S.  Government  initiated  the  negotiations  that  resulted  in  the  1979  GATT 
Agreement  on  Trade  in  Civil  Aircraft  during  the  Tokyo  Round.  This  Agreement  was 
designed  to  discourage  governments  from  subsidizing  civil  aircraft,  but  proved  inef- 
fective in  halting  subsidies,  such  as  those  provided  to  Airbus.  Since  1985,  the  U.S. 
Government  has  engaged  in  extended  negotiation  with  the  European  Commission 
to  resolve  this  issue. 

SUPPLIERS  TO  THE  LARGE  TRANSPORT  AIRCRAFT  INDUSTRY 

U.S.  suppliers  to  the  large  commercial  aircraft  industry  are  facing  the  same  chal- 
lenges faced  by  the  U.S.  large  aircraft  manufacturers.  U.S.  manufacturers  of  aircraft 
engines,  engine  parts,  and  aircraft  parts  shipped  an  estimated  $39  billion  of  prod- 
ucts, and  employed  284,000  workers,  in  1992.  This  is  down  from  $50  billion  and  em- 
ployment of  300,000  in  1991.  The  supplier  sector  continues  to  shrink  and  an  addi- 
tional major  drop  in  employment  is  anticipated.  In  some  ways,  these  changes  are 
the  result  of  improved  technology  and  reliability,  rather  than  simply  a  response  to 
softened  market  conditions.  The  major  engine  manufacturers,  Pratt  &  Whitney 
(P&W)  and  General  Electric  (GE),  have  announced  workforce  reductions.  P&W  is 
cutting  its  1991  workforce  of  44,000  down  to  30,000  while  GE  is  reducing  from 
36,000  to  30,000.  Similar  reductions  are  expected  throughout  the  supplier  sector. 
Despite  the  reduced  demand,  the  U.S.  engine  segment  is  maintaining  its  global  mar- 
ket position  in  the  lace  of  difficult  foreign  competition.  Engines  tend  to  be  purchased 
by  airlines  independently  from  the  aircraft,  thus  engine  manufacturers  are  not  af- 
fected directly  by  the  increased  Airbus  market  share.  The  aircraft  parts  segment, 
however,  is  directly  afTected  as  Airbus  prefers  to  source  from  European  suppliers. 

Defense  cuts  have  led  many  military-oriented  suppliers  to  diversify  out  of  the  de- 
fense market.  The  Air  Force  Association,  in  its  report  called  "Lifeline  Adrift,"  indi- 
cated that  between  1982  and  1987  about  15,000  suppliers  left  the  aerospace  defense 
market.  More  have  left  the  defense  market  since  1987  and  many  of  the  remaining 
firms  are  contemplating  mergers. 

The  commercial  market  for  aircraft  parts  also  has  seen  a  reduction  in  suppliers, 
driven  not  by  sales  volume,  but  by  the  demand  for  greater  efliciency.  During  the 
1980s,  while  Boeing  and  McDonnell  Douglas  production  was  increasing  dramati- 
cally, their  supplier  base  fell  from  over  11,000  to  below  4,000.  Boeing  and  McDon- 
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nell  Douglas  have  concentrated  their  purchases  with  a  smaller  number  of  high  qual- 
ity suppliers.  In  doing  so,  the  manufacturers  have  reduced  the  cost  and  increased 
the  quality  of  their  aircraft.  For  parts  suppliers,  this  streamlining  has  meant  that 
only  the  most  efficient  and  highest  quality  manufacturers  have  been  able  to  stay 
in  this  market. 

Aircraft  parts  suppliers  also  face  the  challenge  of  further  globalization  of  large 
transport  aircraft.  Boeing  and  McDonnell  Douglas  have  gradually  increased  the  for- 
eign content  of  their  aircraft.  For  instance,  ITA  estimates  that  the  percentage  of  for- 
eign products  (excluding  the  engines)  installed  on  the  Boeing  727,  launched  in  1959, 
was  approximately  2  percent.  Foreign  products  (excluding  tne  engines)  installed  on 
the  767,  launched  in  1978,  probably  represent  closer  to  15  percent,  and  on  the  777, 
launched  in  1990,  it  may  be  almost  30  percent.  For  McDonnell  Douglas,  foreign 
products  (excluding  the  engines)  range  from  15  to  20  percent  of  the  aircraft  value 
on  the  MD-I  1  ana  MD-80/90,  up  significantly  from  the  content  on  the  older  DC- 
9  and  DC-10. 

The  U.S.  manufacturers  have  increased  their  purchasing  from  foreign  suppliers 
for  several  reasons.  The  first  is  to  increase  their  access  to  loreign  markets.  The  use 
of  offset  arrangements,  where  customers  make  their  aircraft  purchase  contingent  on 
offset  manufacturing  or  servicing  concessions,  is  very  common  in  the  military  air- 
craft sector.  Until  recently,  almost  all  airlines  outside  the  United  States  were  at 
least  partially  government-owned.  Governments  have,  in  some  cases,  insisted  that 
their  airlines  demand  that  local  companies  get  contracts  for  spare  parts  or  original 
equipment  on  the  aircraft  they  buy.  Second,  foreign  content  also  provides  the  manu- 
facturers with  access  to  foreign  investment,  launching  a  new  large  civil  aircraft  can 
cost  a  manufacturer  $4  to  $8  billion  dollars,  and  can  involve  developing  very  risky 
new  technologies.  Finally,  foreign  content  provides  the  manufacturers  with  access 
to  low-cost  labor.  Seeking  more  efiicient  producers  of  certain  products  can  help  U.S. 
companies  remain  competitive. 

The  access  issue  can  work  both  ways,  however.  U.S.  companies  do  sell  products 
to  Airbus,  and  some  have  even  become  risk-sharing  partners  on  certain  Airbus  mod- 
els. U.S.  products  such  as  avionics,  engine  nacelles,  and  wing  components  fly  on 
most  Airbus  aircraft.  In  response  to  the  growing  globalization  of  the  aircraft  market, 
U.S.  suppliers  have  learned  to  work  with  as  well  as  sell  to  manufacturers  here  and 
overseas.  A  marketplace  free  from  government-imposed  restraints  is  the  key  to  get- 
ting the  most  efiicient  suppliers  on  everyone's  aircraft. 

U.S.  GOVERNMENT  POLICY 

The  U.S.  Government  can  support  the  aircraft  and  aircraft  suppliers'  industries 
by  ensuring  a  domestic  environment  favorable  to  the  international  competitiveness 
of  all  U.S.  industries.  The  U.S.  Government  should  also  press  for  improved  rules  in 
government  supports  to  ensure  that  foreign  companies  are  not  relying  on  govern- 
ment subsidies  which  undermine  U.S.  industry  and  distort  international  competi- 
tion. 

The  U.S.  Government  must  invest  in  generic,  basic  research  that  increases  the 
competitiveness  of  all  U.S.  companies.  The  Administration's  defense  conversion  ini- 
tiatives are  focusing  future  government  research  on  areas  which  have  commercial 
rather  than  defense  possibilities.  Government-funded  basic  research  in  a  range  of 
scientific  fields  (including  aeronautics)  will  help  U.S.  aerospace  companies  compete. 

The  U.S.  Department  of  Commerce,  through  our  Technology  Administration  (TA), 
continues  to  promote  effective  commercialization  of  new  technologies.  The  National 
Institute  of  Standards  and  Technology  (NIST),  TA's  largest  component,  is  playing 
a  leading  role  in  the  President's  technology  reinvestment  project,  which  is  an  inte- 
gral part  of  the  overall  defense  conversion  initiative.  The  program  is  designed  to 
stimulate  new  thinking  in  private  industry,  create  partnersnips  between  high  tech 
corporations  and  government  labs,  and  facilitate  the  transfer  of  technical  expertise 
to  the  civilian  economy.  NIST  is  also  sponsoring  a  number  of  in-house  programs 
that  are  designed  to  improve  U.S.  competitiveness  by  helping  spur  technology  inno- 
vation. One  example  is  the  Advanced  Technology  Program  or  ATP.  ATPs  goal  is  to 
assist  U.S.  businesses  in  carrying  out  R&D  on  pre  competitive,  generic  technologies. 
ATP  is  an  industry-led  program  -  industry  must  provide  at  least  50  percent  ofthe 
funding,  and  all  applications  are  reviewed  for  their  broad  commercial  benefits  for 
the  country  as  well  as  their  technical  merit. 

The  International  Trade  Administration,  or  ITA,  of  Commerce  is  helping  the  U.S. 
aircraft  industry  improve  its  competitiveness  and  reduce  its  reliance  on  military 
contracts  through  technical  assistance  and  by  helping  them  enter  new  markets  here 
and  abroad.  On  April  14,  Secretary  Brown  met  with  the  CEOs  from  the  major  aero- 
space companies  and  the  trade  association  to  discuss  the  key  issues  facing  the  aero- 
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space  industry.  ITA  recently  also  has  sponsored  numerous  trade  missions  to  such 
pans  of  the  world  as  Russia,  South  America,  and  Europe  to  increase  our  industry's 
competitiveness  in  the  global  market. 

STATE  OF  THE  U.S.  AIRLINE  INDUSTRY 

The  existence  of  a  healthy,  profitable  U.S.  airline  industry  is  critical  for  the  U.S. 
aircraft  industry  to  maintain  its  market  leadership.  The  current  weak  financial  posi- 
tion of  the  U.S.  airlines  directly  affects  the  short-term  viability  of  the  U.S.  aircraft 
manufacturers  by  resulting  in  the  cancellation  or  postponement  of  orders  and  by  di- 
minishing the  all  important  domestic  market  base.  The  airlines  have  suffered  from 
weak  U.S.  economic  growth  following  on  the  heels  of  the  Persian  Gulf  War,  when 
air  traffic  declined  precipitously.  U.S.  airlines  lost  a  record  $3.9  billion  in  1990  and 
an  additional  $1.9  oillion  in  1991.  Losses  for  1992  are  more  than  $4  billion.  This 
issue  and  the  problems  facing  aircraft  manufacturers  will  both  be  addressed  by  the 
"National  Commission  to  Ensure  a  Strong  Competitive  Airline  Industry",  which  will 
be  sworn  in  next  week.  Because  the  state  of  the  U.S.  airline  industry  is  so  inextrica- 
bly linked  to  the  state  of  the  U.S.  aircraft  industry,  we  look  to  the  findings  and  rec- 
ommendations of  this  Commission. 

AERONAUTICAL  TECHNOLOGY  CONSORTIUM  ACT  OF  1993 

S.  419,  the  "Aeronautical  Technology  Consortium  Act  of  1993",  would  establish  an 
Aeronautical  Technology  Program  to  coordinate  and  redirect  Federal  aeronautical 
research  and  development  programs  to  provide  financial  assistance  to  an  industry- 
led  consortium  of  U.S.  commercial  aircraft  manufacturing  companies,  the  Aeronauti- 
cal Technology  Consortium  ("Aerotech").  The  consortium,  presumably  modeled  on 
SEMATECH,  would  focus  on  research,  development  and  commercialization  of  aero- 
nautical technologies,  as  well  as  the  transfer  and  conversion  of  aeronautical  tech- 
nologies developed  for  military  purposes  to  applications  for  commercial  aircraft. 

The  legislation  has  the  commendable  objective  of  defense  conversion  and  the 
translation  of  government-funded  technologies  into  commercially  viable  products.  It 
also  positively  fosters  a  partnership  with  industry  which  would  focus  on  research 
and  technological  development.  However,  after  reviewing  this  legislation,  the  De- 
partment of  Commerce  has  identified  certain  concerns  with  aspects  of  the  bill. 

First,  while  it  is  true  that  increased  efforts  can  be  made  to  improve  the  coordina- 
tion among  the  Federal  agencies  involved  in  aeronautical  research  and  technology 
development,  many  of  the  activities  proposed  in  S.  419  are  already  being  conducted 
by  NASA,  DoD,  the  Federal  Aviation  Administration  (FAA)  or  other  agencies.  In  ad- 
dition, the  Office  of  Science  and  Technolo^  Policy  (OSTP)  is  considering  ways  to 
further  improve  interagency  coordination.  NASA,  for  example,  is  already  working 
closely  with  the  U.S.  aircraft  and  engine  manufacturing  companies  on  basic  and  ge- 
neric applied  research  projects  to  help  develop  the  technologies  required  to  make  a 
high-speed  civil  transport  commercially  viable.  This  program  involves  a  cost-sharing 
program  with  U.S.  industry.  In  addition,  this  Administration's  budget  includes  in- 
creased funding  for  civil  aeronautics  research  and  technology.  Specifically,  a  $1  bil- 
lion budget  request  for  aeronautical  research  and  development  has  been  proposed 
by  NASA  for  FY  1994  to  bolster  the  U.S.  aircraft  industry.  This  program  would 
focus  on  expanding  high-speed  and  subsonic  research  directly  related  to  civil  avia- 
tion and  upgrading  the  national  wind  tunnel  facilities. 

Second,  the  legislation  uses  the  model  for  the  SEMATECH  consortium  for  the  air- 
craft industry.  The  unique  characteristics  of  the  aircraft  industry  may  not  apply  to 
this  model.  Aircraft  often  require  over  a  decade  of  research  and  technology  develop- 
ment before  a  product  is  brought  to  market,  unHke  semiconductor  products  which 
generally  require  a  much  shorter  time  period.  The  five-year  timeframe  which  is 
called  for  in  the  legislation  is  not  long  enough  to  allow  most  aircraft  products  to  be 
successfully  brought  to  market. 

Third,  the  aircraft  industry  is  becoming  more  and  more  global  in  nature  and  some 
U.S.  aircraft  manufacturers  are  entering  into  strategic  alliances  with  Japanese  and 
European  companies.  The  bill's  restrictive  language  regarding  non-U.S.  companies 
could  limit  the  formation  of  these  strategic  partnerships  which  could  limit  inter- 
national sales  for  U.S.  companies. 

While  the  Department  of  Commerce  strongly  supports  the  intent  of  S.  419  to  as- 
sist the  U.S.  aircraft  industry  in  meeting  the  current  market  challenges,  we  believe 
that  there  are  certain  aspects  of  the  legislation  which  need  further  clarification.  We 
look  forward  to  working  with  the  Committee  on  these  issues. 

Senator  ExoN.  Mr.  Hauser,  thank  you  very  much.  I  beheve  you 
are  next,  Mr.  Goldin. 
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STATEMENT  OF  DANIEL  S.  GOLDIN,  ADMINISTRATOR, 
NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 

Mr.  Golden.  Thank  you,  Mr.  Chairman. 

I  would  Hke  to  say  that  we  in  the  United  States  are  fortunate 
enough  to  have  been  given  a  wake  up  call.  This  wake  up  call  says 
that  our  aeronautics  business  is  on  the  edge.  We  did  not  hear  that 
wake  up  call  a  few  decades  ago  with  a  number  of  other  industries. 
The  American  aerospace  industry  is  one  of  the  largest  manufactur- 
ing sectors  in  America,  and  the  second  largest  exporter  with  a  posi- 
tive balance  of  trade:  $28  billion  a  year,  second  only  to  agriculture. 

I  say  we  sit  on  the  edge  for  a  number  of  reasons.  First,  in  1969, 
we  owned  91  percent  of  the  long-haul  jet  air  transport  business 
and,  as  we  heard,  we  are  down  to  67  percent  and  dropping. 

Senator  McCain  talked  about  the  general  aviation  industry,  and 
we  have  gone  from  18,000,  I  believe,  to  656,  was  the  last  number 
I  heard,  sir,  and  still  dropping.  We  do  not  build  very  many  com- 
muter aircraft — I  think  just  a  few.  Newly  developed  countries  are 
building  more  aircraft  than  we  are.  At  the  high  end  of  the  market, 
we  are  being  pressed.  At  the  low  end  of  the  market  we  are  being 
pressed.  And  as  a  Nation,  20  vears  ago  we  set  the  level  of  the  play- 
ing field,  and  today  we  are  slogging  it  out  with  everybody  looking 
at  5-  and  10-percent  performance  improvements. 

We  need  a  drastic  change  in  the  approach  to  our  aviation  indus- 
try, and  it  is  more  than  to  support  just  the  aircraft  and  engine 
manufacturers.  The  whole  infrastructure  must  be  looked  at.  The 
number  of  airports  are  limited.  In  the  United  States,  90  percent  of 
the  passengers  fly  to  100  airports  in  65  cities.  Forty-three  percent 
of  the  fixed-based  operators  in  America  are  losing  money. 

When  an  airport  closes  and  becomes  a  shopping  center  or  park- 
ing lot,  it  is  irreversible.  General  aviation  is  as  important  as  sub- 
sonic transport  and  commuter  aircraft,  and  we  have  to  look  at  the 
whole  context.  We  have  to  look  at  the  command  and  control  and 
positioning.  We  have  to  look  at  the  modern  cockpit  and  the  safety 
and  the  emissions.  It  is  a  broad-ranging  program,  and  it  is  crucial. 

It  is  the  National  Aeronautics  and  Space  Administration,  and  for 
too  many  years,  it  has  been  small  a,  big  S.  We  have  taken  a  very 
hard  look  at  the  aeronautics  industry  and,  as  administrator,  I  have 
personally  spent  3  months  of  my  time  meeting  with  the  chief  ex- 
ecutives of  the  major  aircraft  manufacturers,  tne  general  aviation 
industry,  traveling  the  country,  and  I  see  a  story  that  is  very,  very, 
very  serious.  We  are  having  a  silent  death  of  our  technology  infra- 
structure. 

When  you  see  a  bridge  rotting  or  you  see  a  road  rotting,  it  is  visi- 
ble to  the  American  public.  But  I  want  to  tell  you,  our  third-tier 
suppliers,  the  machine  shop  operators,  I  met  with  them  in  Hart- 
ford, CT.  They  told  me  they  have  6  months  to  1  year  to  stay  in 
business,  because  they  do  not  have  the  integrated  flywheel  or  the 
broad  range  of  products  that  they  used  to  make. 

When  we  take  a  look  at  leapfrog  technologies  and  look  at  new 
combusters  for  supersonic  aircraft,  we  cannot  even  buy  the  basic 
materials  for  those  combusters  in  the  United  States.  We  have  to  go 
overseas.  So,  we  are  talking  about  a  broad  issue,  a  broad  range  of 
issues  from  system  design,  to  safety,  to  emissions,  to  suppliers,  to 
engineering. 
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Toward  this  end,  NASA  has  proposed  a  very  major  program  for 
this  year  in  our  fiscal  year  1994  budget  submission.  Even  though 
our  budget  is  being  cut  by  $15  bilHon  over  the  next  5  years,  we  are 
proposing  a  55-percent  increase  in  our  support  to  the  commercial 
aeronautics  industry  of  the  United  States  of  America.  We  think 
this  is  crucial. 

It  is  a  four-point  program,  and  this  program  was  not  developed 
by  NASA,  it  was  developed  by  going  to  the  industry  and  saying: 
What  are  the  critical  technologies — not  developments,  not  sub- 
sidies, not  tooling,  not  support  for  building  production — but  what 
are  the  critical  technologies  that  you  need  over  the  next  30  years? 

Toward  that  end,  we  developed  a  four-point  program.  No.  1  prior- 
ity: high-speed  civil  transport.  The  possibility  for  this  market  is  500 
to  1,000  planes  at  roughly  $200  million  a  plane  and  140,000  jobs. 
If  we  were  to  solve  three  basic  problems:  first,  developing  a  jet  en- 
gine that  does  not  damage  the  ozone  layer  by  controlling  the  oxides 
and  nitrogen;  second,  controlling  the  noise  on  takeoff;  and,  third, 
building  a  plane  that  is  economical,  so  that  it  does  not  belong  to 
the  elite,  does  not  have  a  high  premium  price,  and  will  allow  500 
to  1,000  planes  to  be  sold. 

The  second  priority:  long-haul  subsonic  transport  and  general 
aviation.  We  will  work  to  make  these  planes  much  more  fuel  effi- 
cient and  much  quieter.  Many  countries  around  the  world  are  im- 
posing new  noise  standards.  It  could  prevent  American  manufac- 
turers from  selling  their  products  in  overseas  markets  unless  we 
resolve  the  emissions  and  the  noise  problems.  And,  most  impor- 
tantly, we  cannot  continue  to  make  2-  and  3-percent  improvements 
to  our  aircraft.  We  have  to  set  new  standards  and  take  on  critical, 
high  risk,  leapfrog  technologies  that  will  allow  the  American  manu- 
facturers not  to  worry  about  subsidies,  because  they  will  be  so  su- 
perior, the  product  will  stand  for  itself. 

The  third  priority  that  we  have  is  our  infrastructure.  It  is  rot- 
ting. Our  wind  tunnels  are  40  years  old.  They  are  unproductive. 
They  do  not  have  the  proper  capabilities.  America  must  have  a  re- 
surgence in  our  wind  tunnel  capability.  W6  are  working  in  cooper- 
ating with  the  DOD,  the  FAA,  and  the  Department  of  Transpor- 
tation so  that  America  will  have  centers  of  excellence  in  wind  tun- 
nels and  other  critical  facilities  for  computational  and  other  sup- 
port activities  for  the  industry. 

In  our  budget,  we  have  proposed  $200  million  as  a  starter  to  get 
the  planning  done  and  the  preliminary  design  done.  But  I  want  to 
say  that  this  is  going  to  be  a  multibillion  dollar  activity.  It  grieves 
me — I  cry  when  I  have  to  think  about  Boeing  and  McDonnell-Doug- 
las testing  in  France,  the  Netherlands,  and  Russia  because  we  do 
not  have  productive  wind  tunnels  in  this  country.  And  here  we  are 
having  critical  technology  that  we  are  giving  away  to  the  rest  of 
the  world. 

So,  that  is  our  third  priority. 

The  fourth  priority  is  we  cannot  just  focus  on  the  next  10  to  15 
years.  We  have  to  look  30  years  out.  So,  in  cooperation  with  the 
Department  of  Defense,  we  are  looking  at  hypersonic  flight  and  we 
are  looking  at  a  plane  that  will  take  off  from  a  runway  and  go  to 
space,  fly  mach  23,  and  come  back  down,  an  aerospace  plane. 
America  was  ready  to  test  a  scramjet  engine  in  1969  on  the  X-15, 
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when  we  had  the  boldness  to  do  risky  things.  We  did  not  test  that 
scramjet  engine.  There  are  12  countries  in  this  world  working  on 
scrarnjets,  and  newly  developed  nations  are  flying  scramjets  before 
America. 

We  cannot  walk  away  from  this  technology.  We  must  move  for- 
ward. And  we  must  have  a  commitment  that  we  are  going  to  have 
a  program  that  looks  out  30  years,  not  a  quarter,  not  a  fiscal  year, 
not  a  Presidential  term,  but  30  years,  and  we  look  forward  to  co- 
operating with  this  committee  on  getting  America  back  to  where  it 
was,  being  bold  and  not  being  afraid  to  take  risk. 

And  I  leave  you  with  this  thought:  When  I  met  with  the  industry 
and  the  National  Research  Council  and  members  of  universities,  I 
asked  them  ought  what  we  to  do.  They  were  a  group  of  people  who 
said,  let  us  work  on  safe  things,  because  if  we  work  on  risky  things 
we  may  fail.  This  is  the  problem  we  face  in  this  country.  So,  I  pro- 
pose that  we  move  forward  and  do  bold  things  and  not  be  afraid, 
and  take  on  the  rest  of  the  world,  because  we  have  what  it  takes 
in  America. 

Thank  you  very  much. 

[The  prepared  statement  of  Mr.  Goldin  follows:! 

Prepared  Statement  of  Daniel  S.  G^oldin 

Mr.  Chairman  and  Members  of  the  Committee,  it  is  my  pleasure  to  be  here  today 
to  discuss  a  subject  of  great  interest,  the  competitiveness  of  our  country's  aviation 
industry.  I  would  like  to  discuss  the  general  situation  facing  the  aviation  industry, 
explain  how  we  have  structured  NASA's  FY  1994  Aeronautics  Program  to  meet  that 
industry's  changing  needs,  and  comment  briefly  on  S.  419,  the  Aeronautical  Tech- 
nology Consortium  Act  of  1993.  We  look  forward  to  working  closely  with  the  Com- 
mittee to  ensure  that  NASA's  Aeronautics  Program  is  successful  in  meeting  national 
needs. 

Mr.  Chairman,  the  message  we  want  to  leave  with  you  today  is  that  NASA  and 
this  Administration  are  deeply  committed  to  strengthening  aviation  in  this  country, 
and  we  believe  our  strategy  will  accomplish  that.  Our  objective  is  to  improve  U.S. 
competitiveness  in  civil  aviation  and  enhance  the  safety  and  capacity  of  our  Na- 
tional Aviation  System  by  developing  and  commercializing  high-payoff  technologies. 
Because  our  work  is  done  for  industry  or  other  agencies,  we  especially  appreciate 
the  value  of  our  close  working  relationships  with  these  partners.  We  understand 
well  the  importance  of  accountability,  both  to  our  partners  and  to  the  American  tax- 
payers who  foot  the  bill  for  our  research  programs.  I  want  to  assure  you  that 
NASA's  aeronautics  program  is  being  managed  to  emphasize  accountability  and  re- 
sults. 

As  global  competition  increases,  we  will  have  to  improve  our  ability  to  assist  in- 
dustry to  commercialize  technology.  We  are  all  painfully  aware  that  Airbus  beat  us 
to  the  punch  in  commercializing,  among  other  advanced  technologies,  fly-by-wire 
controls,  a  technology  invented  in  the  United  States  by  NASA  and  DoD.  To  prevent 
this  kind  of  occurrence  in  the  future,  we  are  now  working  harder  at  developing  and 
validating  new  technologies  for  industry  to  commercialize,  and  we  intend  to  do  it 
faster,  better,  and  cheaper  than  our  competitors.  NASA's  Aeronautics  Program  can 
contribute  by  ensuring  tnat  commercialization  by  industry  is  an  integral  part  of  pro- 
gram planning  from  tne  very  beginning,  accomplished  in  cooperation  witn  our  part- 
ners. This  is  a  change  from  the  way  we  have  done  business  in  recent  years — a  much 
needed  change — and  exactly  the  tack  we  are  taking. 

Those  of  us  in  this  room  desire  to  improve  competitiveness  not  just  for  its  own 
sake,  but  because  aviation  is  one  of  this  country's  most  successful  industries,  largely 
thanks  to  a  long  history  of  Government-industry  cooperation  and  innovative  con- 
tributions from  the  university  research  community.  We  all  know  that  over  the  past 
couple  of  decades,  the  world  has  changed  in  several  significant  ways,  and  our  invest- 
ment strategy — both  in  dollars  and  the  way  we  manage  them — must  change  to  keep 
up.  In  addition,  airlines  have  been  deregulated,  the  Cold  War  is  over,  and  the  aero- 
nautics industry  has  gone  global.  We  must  keep  all  of  these  factors  in  mind  as  we 
refocus  and  reinvigorate  our  national  program  of  aeronautics  technology  research 
and  development,  in  which  NASA  is  an  essential  player. 
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As  you  are  well  aware,  the  U.S.  aviation  industry  is  huge.  Aircraft  manufacturers 
recorded  over  $95  billion  in  sales  in  1992,  contributing  $28  billion  to  our  balance 
of  trade  and  employing  one  million  people  in  high  quality  jobs.  Long-range  prospects 
for  growth  are  very  good:  industry  experts  calculate  that  the  global  civil  transport 
aircraft  market  will  be  worth  more  than  $500  billion  through  2005,  approaching  $1 
trillion  through  2015. 

That's  the  good  news.  The  bad  news  is  that  as  the  market  grows,  the  U.S.  is  los- 
ing its  share.  In  1969,  our  market  share  was  91  percent.  Today,  it  is  67  percent  and 
falling.  Airbus  already  holds  30  percent.  Japan  and  Taiwan  are  attempting  to  enter 
this  lucrative  market,  and  even  Russia  may  be  able  to  compete  for  a  share  if  it 
teams  with  another  nation.  While  our  aircraft  manufacturers  are  hurting,  the  U.S. 
airlines  are  also  facing  grave  difficulties;  although  the  airlines  generated  substantial 
revenues  of  $75  billion  in  1991,  they  still  lost  money. 

The  airlines'  predicament  highlights  the  fact  that  competition  from  foreign  manu- 
facturers is  not  the  only  challenge  facing  our  aviation  industry.  We  must  improve 
the  efficiency  of  our  national  aviation  system,  upgrade  safety,  and  resolve  environ- 
mental concerns  as  well.  Advanced  technology  is  a  critical  element  of  our  response 
to  all  of  these  challenges.  And  NASA's  role  is  to  develop  this  technology.  Clearly  we 
must  reverse  the  decline  of  U.S.  aviation — now — by  providing  our  industry  the  sup- 
port it  needs  to  remain  a  world  leader. 

Much  of  that  support  will  come  from  NASA.  I  would  like  to  turn  now  to  the  speci- 
fies of  NASA's  Aeronautics  Program  and  Its  impact  on  industrVs  competitiveness. 
In  FY  1994,  our  request  for  aeronautics  is  up  18  percent  over  FY  1993  funding.  We 
will  use  this  increase  primarilv  to  expand  our  civil  aviation  programs  in  three  key 
areas:  high  speed  research,  subsonic  research,  and  national  facilities.  There  contin- 
ues to  be  discussion  in  the  aeronautics  community  over  priorities;  should  subsonic 
or  high  speed  research  be  our  first  priority?  Our  answer  is  that  this  is  a  false  choice. 
We  need  to  invest  appropriately  in  both.  Our  program  is,  and  must  remain,  care- 
fully balanced  to  ensure  the  health  of  the  aviation  industry  in  the  near-,  mid-,  and 
long  term.  In  addition  to  our  expanded  activities  in  civil  aviation,  we  continue  our 
commitment  to  a  crucial  technology  program  with  future  civil  and  military  applica- 
tions, the  National  Aero-Space  Plane.  The  final  piece  of  our  program  is  an  expanded 
High  Performance  Computing  and  Communications  Program  which  will  speed  devel- 
opment of  the  National  Information  Infrastructure.  I  will  briefly  go  through  each  of 
these  important  areas. 

HIGH  SPEED  RESEARCH 

NASA's  High  Speed  Research  (HSR)  program  is  leading  the  development  of  the 
highest  risk  technology  that  will  allow  industry  to  build  an  economical,  environ- 
mentally friendly  commercial  aircraft  that  industry  studies  indicate  will  fly  at  two 
and  a  half  times  the  speed  of  sound,  carrying  390  passengers  over  5000  nautical 
miles.  The  studies  indicate  a  potential  market  of  315,000  passengers  per  day  in 
2000,  increasing  to  600,000  in  2020.  This  translates  into  500-1000  High  Speed  Civil 
Transports  (HSCT).  This  would  be  a  big  boost  for  the  U.S.  economy,  if  we  are  the 
ones  who  build  it. 

The  main  problem  we  need  to  solve  before  this  kind  of  aircraft  is  feasible  is  pollu- 
tion: air  and  noise  pollution.  Many  of  you  may  remember  the  Supersonic  Transport 
program  of  the  1970s — the  SST.  It  was  canceled  in  part  because  of  environmental 
concerns;  high  speed  transport  engines  can  emit  ozone-depleting  nitrogen  oxides 
(NOj,)  into  the  upper  atmosphere  and  generate  unacceptable  levels  of  community 
noise,  and  the  efiects  of  the  aircraft's  sonic  boom  on  people  and  animals  are  worri- 
some. Having  learned  our  lesson  with  the  SST,  this  time  around  we  are  addressing 
these  crucial  environmental  concerns  up  front.  Simply  put,  if  this  aircraft  harms  the 
environment,  it  cannot  be  built.  To  understand  better  the  potential  atmospheric  ef- 
fects, we  are  working  in  close  coordination  with  NASA's  Office  of  Mission  to  Planet 
Earth,  the  international  scientific  community,  the  FAA,  the  Environmental  Protec- 
tion Agency,  the  United  Nations  Environment  Program,  and  the  International  Civil 
Aviation  Organization.  These  studies  will  eventually  lead  to  environmental  certifi- 
cation requirements  for  future  high  speed  transports.  On  noise,  our  goal  is  to  enable 
industry  to  build  engines  that  will  meet  FAR  36  Stage  3  requirements  the  most 
stringent  noise  standards  which  currently  apply  to  subsonic  aircraft.  This  will  mean 
that  high  speed  transports  can  take  off  and  land  at  any  airport  currently  used  by 
subsonic  aircraft.  Our  Phase  I  environmental  studies  give  us  confidence  that  the 
emissions  and  community  noise  concerns  can  be  adequately  addressed;  we  are  work- 
ing closely  with  U.S.  engine  manufacturers  to  develop  technology  for  cleaner,  quieter 
engines  and  the  results  are  quite  promising.  Regarding  the  sonic  boom,  although 
studies     indicate     this     aircraft     will     be     economically     viable     without     flying 
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supersonically  over  land,  we  are  working  on  ways  to  soften  the  sonic  boom  to  ensure 
minimal  or  no  harmful  effect  on  human  and  animal  life  from  its  operation. 

While  we  continue  working  with  industry  to  solve  the  environmental  issues,  in  FY 
1994  we  plan  to  begin  Phase  II  of  the  HSR  program,  which  is  aimed  at  developing 
the  highest  risk  technologies  that  will  help  make  this  aircraft  economically  competi- 
tive with  subsonic  aircraft,  and  therefore  profitable  for  industry  to  build  and  oper- 
ate. In  collaboration  with  industry  and  universities,  we  will  develop  and  validate 
critical  portions  of  new  technologies  such  as  advanced  propulsion,  new  materials, 
improved  aerodynamics,  and  cutting-edge  flight  deck  systems.  The  FY  1994  budget 
request  for  the  High  Speed  Research  program  is  $187.2  million. 

I'd  like  to  emphasize  our  close  cooperation  with  industry  on  the  HSR  program. 
While  NASA  will  concentrate  its  investments  in  the  early,  high-risk  stages  of  re- 
search and  4evelopment,  our  partners  in  industry  are  planning  to  make  a  substan- 
tial investment  in  this  program  as  well.  We  are  working  together  to  define  tech- 
nology priorities,  and  are  sharing  investment  and  risk.  Companies  are  coming  to- 
gether as  teams  to  meet  the  tremendous  challenges  of  this  program,  rather  than 
going  it  alone.  For  instance,  a  team  of  companies  and  universities  is  working  on  en- 
abling propulsion  materials.  To  meet  anticipated  environmental  requirements,  a  fu- 
ture HSCT's  engines  must  bum  at  very  high  temperatures;  new  ceramic  matrix 
composite  materials  to  withstand  temperatures  up  to  3000  degrees  fahrenheit  must 
be  developed.  We  are  encouraging  this  team  approach  and  anticipate  that  as  the 
HSR  program  progresses  many  more  teams  will  develop  to  meet  other  challenges. 
If  funding  and  schedules  remain  steady,  a  U.S. -built  High  Speed  Civil  Transport 
aircraft  could  be  certified  by  2005,  guaranteeing  once  again  the  preeminence  of  U.S. 
industry  in  the  world  aircraft  market. 

SUBSONIC  RESEARCH 

While  HSCTs  promise  to  be  the  wave  of  the  future  in  long-distance  air  travel,  sub-  , 
sonic  aircraft  will  continue  to  handle  the  dominant  portion  of  passenger  traffic  even 
after  new  high  speed  transports  are  fiying  For  that  reason  we  are  aggressively  aug- 
menting the  Advanced  Subsonic  Technology  program,  an  initiative  begun  in  FY 
1992,  as  well  as  our  other  work  in  subsonics.  We  are  requesting  $101.3  million  for 
advanced  subsonic  technology  which  is  focused  specifically  on  giving  back  the  com- 
petitive edge  to  U.S.  companies  by  developing  technologies  that  will  increase  aircraft 
efficiency,  improve  safety,  and  reduce  development  costs.  Let  me  share  just  one  ex- 
ample. Last  year,  in  partnership  with  the  FAA,  we  successfully  flight-tested  in  Or- 
lando and  Denver  three  types  oi  sensors  for  wind  shear  detection  and  avoidance.  Re- 
sults indicate  that  these  sensors  can  provide  up  to  40  seconds  of  warning  to  a  pilot, 
enough  time  to  avoid  the  dangerous  wind  shear  condition  and  possible  disaster. 
When  this  kind  of  equipment  is  put  on  aircraft,  U.S.  companies  will  have  a  techno- 
logical advantage  in  the  marketplace. 

The  Advanced  Subsonic  Technology  program  encompasses  nine  major  technology 
areas:  fly-by-light/power-by-wire,  aging  aircraft,  composites,  technology  integration 
and  environmental  impact,  noise  reduction,  propulsion,  short-haul,  terminal  area 
productivity,  and  integrated  wing.  I'd  like  to  specifically  call  out  our  new  emphasis 
on  both  fixed  and  rotary  wing  short-haul  aircraft  technology.  I  have  directed  a  task 
force  of  the  Aeronautics  Advisory  Committee  (AAC)  to  look  specifically  at  fixed-wing 
short-haul  aircraft,  which  should  report  this  summer.  On  rotary  wing  (tiltrotor)  air- 
craft, NASA  is  continuing  to  work  with  FAA  on  a  technology  aevelopment  program 
to  address  critical  issues  for  civilian  tiltrotors.  By  the  end  of  the  summer,  the  AAC 
task  force  and  NASA  researchers  will  develop  a  comprehensive  NASA/industry/  uni- 
versity research  and  development  action  plan,  for  implementation  beginning  in  FY 
1994,  to  help  revitalize  the  important  short-haul  aviation  industry  segment.  The  ob- 
jectives are  to:  1)  increase  the  national  air  space  system  capacity  by  expanding  the 
role  of  fixed-wing  and  rotary  short-haul  aircraft  through  higner  utilization  of  the  air 
space  and  the  large  network  of  general  aviation  public -use  airports;  and  2)  develop 
and  apply  technology  to  improve  the  safety  and  expand  the  utility  of  U.S.-produced 
short-haul  aircraft.  Key  elements  that  technology  must  address  are:  improved  safe- 
ty, environmental  compatibility,  advanced  user-friendly  cockpits,  advanced  controls, 
performance  efficiency,  and  lower  initial  and  operating  costs.  This  focused  short- 
haul  effort,  together  with  new  developments  in  tne  other  high-payofi"  subsonic  tech- 
nology areas  mentioned  above,  will  make  possible  a  safe,  highly  productive  global 
air  transportation  system  that  includes  a  new  generation  of  environmentally  com- 
patible, economical  aircraft  that  are  superior  to  foreign  products. 

I  mentioned  our  partnership  with  the  FAA  on  wind  shear  research  earlier.  Under 
a  Memorandum  of  Understanding  signed  in  1990,  we  are  working  closely  with  the 
FAA  in  a  number  of  areas  of  mutual  interest.  In  FY  1994,  we  intend  to  expand  our 
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work  on  integrating  cockpit  and  air  traffic  controls,  enhancing  safety  by  reducing 
human  error,  and  reducing  aircraft  noise  and  emissions.  We  are  continuing  to  work 
on  improving  safety  in  severe  weather  and  predicting  fatigue-crack  formation  and 
operating  Hfetimes  for  aging  aircraft.  For  inspecting  hard-to-reach  aircraft  parts,  we 
are  looking  into  advanced  infrared,  thermographic,  ultrasonic,  optical,  and  magnetic 
techniques.  In  addition,  we  are  jointly  evaluating  a  four-dimensional  air  traffic  man- 
agement system,  developed  at  NASA,  that  will  improve  air  traffic  control,  enabling 
more  on-time  arrivals  and  cutting  aircraft  fuel  consumption.  The  FAA  is  currently 
testing  this  technology  at  the  Dallas-Fort  Worth  and  Denver  airports.  All  of  these 
programs  contribute  to  aviation  safety  and  the  competitiveness  of  U.S.  industry. 

AERONAUTICS  FACILITIES 

Let  me  turn  now  to  our  national  facilities.  One  way  we  can  ensure  that  the  U.S. 
aviation  industry  remains  the  best  in  the  world  is  to  maintain  the  best,  most  pro- 
ductive aeronautics  research  and  testing  facilities  in  the  world.  Our  customers  have 
told  us  that  our  facilities,  especially  our  wind  tunnels,  are  the  single  most  important 
service  NASA  provides.  However,  our  facilities  are  aging,  and  many  were  designed 
as  research,  rather  then  production,  tunnels,  and  are  therefore  of  limited  use  to  in- 
dustry in  developing  new  aircraft.  Newer  European  facilities,  including  subsonic 
wind  tunnels  in  England,  France,  and  the  Netherlands  and  a  new  transonic  wind 
tunnel  to  come  on  line  next  year  in  Germany,  ofTer  higher  quality  test  conditions 
and  productivity.  To  keep  U.S.  companies  and  their  technology  at  home,  we  must 
upgrade  the  Nation's  aeronautical  testing  capability.  Our  FY  1994  budget  reflects 
this  commitment,  with  $200  million  for  upgrades  and  planning  of  new  facilities.  I 
would  like  to  mention  two  facilities  that  preliminary  results  from  our  National  Fa- 
cility Study  indicate  may  be  needed:  a  high  Reynolds  number  subsonic  tunnel  and 
a  high  Reynolds  number  transonic  tunnel.  These  facilities  would  be  production  tun- 
nels, rather  than  research  tunnels,  meaning  industry  would  be  able  to  test  large 
pieces  of  equipment  at  near-fiight  conditions  and  get  a  lot  of  data  in  a  relatively 
short  turnaround  time.  We  also  intend  to  invest  in  productivity  upgrades  to  existing 
facilities  and  will  continue  studying  future  facility  needs  in  partnership  with  indus- 
try and  other  government  agencies.  To  help  enable  funding,  deactivation  of  some  ex- 
isting unproductive  facilities  is  also  being  investigated.  The  bottom  line  is  that  this 
Administration  is  committed  to  providing  industry  with  the  world's  best  testing  ca- 
pability. 

DUAL-USE  TECHNOLOGIES 

In  addition  to  our  strong  commitment  to  civil  aviation  in  this  country,  NASA's 
Aeronautics  Program  also  encompasses  important  dual-use  technology  efforts,  which 
are  carried  out  for  the  Department  of  Defense  or  cooperatively  with  them.  We  will 
continue  to  develop  and  validate  high  priority  dual-use  technology  that  will  improve 
the  performance  of  future  military  aircraft  while  also  benefiting  the  commercial  air- 
craft industry. 

Our  largest  cooperative  program  with  DoD  is  the  National  Aero-Space  Plane 
(NASP)  program,  which  is  aedicated  to  developing  and  demonstrating  the  enabling 
technologies  for  future  operational  hypersonic  aircraft.  Hypersonic  venicles  may  be 
the  means  of  routine,  efficient  and  responsive  access  to  space  for  civil  and/or  mili- 
tary missions  we  are  looking  for.  In  the  future,  technologies  developed  by  the  NASP 
program  may  provide  our  industry  withthe  capability  to  "leap-frog'  the  competition 
and  develop  an  entirely  new  generation  of  aerospace  vehicles.  In  addition,  much  of 
the  research  is  applicable  to  aircraft  operating  in  lower  speed  regimes  and  even  to 
other  industries.  For  instance,  industry  already  has  commercialized  materials  proc- 
essing and  computational  methods  developed  under  this  program.  We  are  strongly 
committed  to  continuing  this  beyond-the-state-of-the-art  technology  program,  and 
with  DoD  and  our  team  of  five  major  industry  partners  are  restructuring  the  pro- 
gram so  it  is  affordable,  realistic,  and  reduces  technical  risk.  NASA's  request  for 
NASP  in  FY  1994  is  $80  million. 

HIGH  PERFORMANCE  COMPUTING  AND  COMMUNICATIONS 

The  last  program  area  I  will  briefiy  touch  on  is  High  Performance  Computing  and 
Communications.  NASA  is  a  major  participant  in  this  interagency  program.  In  the 
field  of  aeronautics,  highperiormance  computing  will  enable  us  to  enhance  indus- 
trial productivity  and  competitiveness  by  improving  aircraft  designs,  compressing 
the  design  process,  and  cutting  certification  costs.  We  plan  to  invest  our  FY  1994 
funding  ($65.6  million)  to  speed  development  of  our  National  Information  Infrastruc- 
ture, a  Presidential  initiative  led  by  the  Office  of  Science  and  Technology  Policy. 
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This  work  will  benefit  not  only  our  industry,  but  will  make  major  contributions  to 
educating  our  future  technical  workforce  as  well. 

UNIVERSITY  RESEARCH 

This  leads  me  to  our  investment  in  college  education  and  university  research. 
NASA's  Aeronautics  Program  issues  grants  for  specialized  university  research  cen- 
ters, student  training  (e.g.,  fellowships),  and  university  investigators  engaged  in  aer- 
onautics research.  In  light  of  changing  national  needs,  we  are  updating  our  univer- 
sity grants  strategy  to  ensure  that  we  encourage  invention  ana  innovation  in  the 
university  research  community  and  provide  developing  engineers  with  the  skills, 
knowledge,  and  incentive  they  will  need  to  be  creative  and  productive  in  the  work- 
place of  the  future. 

S.  419 

As  you  can  see,  Mr.  Chairman,  NASA  has  an  aggressive  program  in  aeronautics 
which  is  closely  tied  to  industry,  universities,  and  other  government  agencies.  We 
believe  that  pursuing  this  program,  in  close  cooperation  with  our  partners,  will  do 
much  to  strengthen  tne  U.S.  aviation  industry.  It  is  our  opinion  that  these  activities 
strongly  support  the  basic  intent  of  S.  419,  the  Aeronautical  Technology  Consortium 
Act  of  1993.  NASA  is  sending  a  letter  to  the  Committee  detailing  the  Agency's  posi- 
tion on  S.  419.  In  brief,  the  Administration  recommends  delaying  action  until  the 
National  Commission  to  Ensure  a  Strong  Competitive  Airline  Industry  has  reported; 
we  believe  that  the  Commission  will  address  many  of  the  concerns  raised  in  the  pro- 
posed legislation.  In  addition,  pending  the  findings  from  the  Commission,  the  Oitice 
of  Science  and  Technology  Policy  (05TP)  plans  to  create  an  interagency  mechanism 
within  its  existing  mandate  to  address  many  of  the  key  issues  raised  in  S.  419. 
NASA  and  the  Administration  share  with  the  Committee  a  recognition  of  the  dif- 
ficulties facing  the  industry,  and  support  the  objectives  of  S.  419.  We  are  committed 
both  to  doing  more  to  support  the  aviation  industry  and  doing  it  better  by  fostering 
closer  coordination  of  federal  efTorts.  We  believe  NASA's  Aeronautics  Program,  in 
the  context  of  a  comprehensive  Federal  eflbrt  coordinated  by  OSTP,  will  accomplish 
many  of  the  bill's  objectives;  already  NASA's  industry,  university  and  government 
partnerships  are  gaining  momentum  in  that  direction. 

CONCLUSION 

In  conclusion,  I  would  like  to  quote  the  Wall  Street  Journal  of  March  8,  1993, 
which  stated:  "The  U.S.  is  the  world  leader  in  aircraft  production  and  airline  serv- 
ices." President  Clinton  and  NASA  intend  to  keep  it  that  way,  working  closely  with 
the  Congress  and  U.S.  industry  to  ensure  that  our  program  is  properly  focused  on 
real  national  needs.  Implementing  a  more  aggressive  and  augmented  NASA  Aero- 
nautics Program  will  not  be  easy,  but  it  certainly  is  within  our  grasp.  We  need  you 
to  help  by  holding  us  accountable  for  every  penny  of  taxpayer  money  we  receive; 
this  eflbrt  is  too  important  to  the  Nation  to  tolerate  anything  but  the  most  effective 
stewardship  of  scarce  resources.  We  expect  that  gooa  planning,  strategic  invest- 
ments, and  hard  work — by  us  and  our  government,  university,  and  industry  part- 
ners— will  pay  ofT  in  a  stronger,  more  competitive  aviation  industry.  We  look  for- 
ward to  working  with  the  Committee  to  ensure  that  it  does. 

Thank  you,  Mr.  Chairman.  I  will  be  happy  to  answer  any  questions  you  or  other 
Members  of  the  Committee  may  have. 

Senator  EXON  [presiding].  Mr.  Goldin,  thank  you  very  much. 

Mr.  Hauser  and  Dr.  Perry,  thank  you  for  being  here  this  morn- 
ing. I  first  want  to  apologize  to  the  panel  for  not  being  here  earlier. 
I  have  been  chairing  an  Armed  Services  Committee  hearing  for  the 
last  hour  and  a  half  on  more  mundane  matters.  No  cameras,  no 
press,  open  hearing,  all  that  we  are  talking  about  is  launching  the 
greatest,  biggest  spending  program — $400  billion — to  clean  up  the 
environment  from  our  nuclear  experiment. 

It  is  the  single  biggest  expenditure  of  taxpayers'  dollars  in  his- 
tory. And  no  one  cares.  It  is  nice  to  be  over  here  where  the  cameras 
are  and  where  the  action  is.  That  does  not  mean  to  take  away  a 
moment  from  your  excellent  testimony. 

I  am  pleased  to  see  that  on  Monday  next  we  are  going  to  have 
finally  the  swearing  in  at  the  White  House  of  the  commission  that 


39 

has  been  created  to  address  this  matter.  Your  testimony  has  been 
particularly  helpful  this  morning.  The  Commerce  Committee  is 
tackling  this  issue.  And  I  was  reminded,  Mr.  Hauser,  that  there 
was  a  time  when  we  excelled  far  and  above  any  other  country  in 
the  world  in  two  areas — agriculture  and  airplanes  and  space  tech- 
nology. We  only  have  agriculture  left,  and  I  think  it  is  critical  that 
we  do  something  about  this. 

Thank  you  for  your  testimony. 

We  will  begin  the  questioning  now. 

Senator  Danforth. 

Senator  Danforth.  I  want  to  thank  each  one  of  you  for  your  tes- 
timony. I  really  do  not  want  to  ask  specific  questions  about  the 
Aerotech  bill,  because  if  I  were  to  do  that,  we  could  get  bogged 
down  in  the  details  very,  very  quickly.  But  I  want  to  simply  make 
sure  that  I  understand  what  you  were  saying. 

I  think  all  of  you  are  saying  that  this  industry,  the  U.S.  aircraft 
manufacturing  industry,  is  and  must  continue  to  be  a  critical  in- 
dustry in  this  country.  And  I  think  each  of  you  is  saying  that  this 
is  an  industry  that  right  now  has  some  very  serious  problems,  and 
that  we  must  address  those  problems  with  a  sense  of  urgency. 
Maybe  I  am  putting  words  in  your  mouth,  but  do  you  agree  with 
that?  Have  I  stated  a  proposition  which  all  of  you  can  agree  with? 

Dr.  Perry.  I  agree  with  that. 

Mr.  Hauser.  Yes. 

Mr.  GoLDLN.  I  agree  completely. 

Senator  Danforth.  Now,  you  have  also  stated  your  desire  to 
work  with  Congress.  Can  I  ask  you,  generally  speaking,  again, 
without  asking  about  the  details  or  launching  into  a  flyspecking  of 
the  legislation,  do  each  of  you  think  that  something  like  the 
Aerotech  legislation,  something  like  it,  should  be  enacted  into  law? 

Dr.  Perry.  Senator  Danforth,  I  believe  that. 

Mr.  Hauser.  I  would  agree,  Senator. 

Mr.  GOLDIN.  I  agree  also.  I  think  that  when  we  do  look  at  the 
Aerotech  legislation  we  should  take  a  look  at  it  in  the  total  context 
of  what  we  want  to  do  with  the  American  aircraft  industry.  And 
if  we  look  at  it  as  a  synergistic  activity,  I  think  it  will  enhance 
what  we  are  trying  to  do.  And  I  come  back  to  my  point  that  we 
are  not  just  looking  at  manufacturing,  we  are  not  just  looking  at 
jet  engines,  we  are  not  just  looking  at  airframes,  but  we  have  to 
take  a  look  at  the  total  aeronautics  infrastructure. 

And  let  me  give  you  one  of  the  examples  that  I  think  about.  We 
will  not  be  able  to  see  a  significant  increase  in  the  number  of  air- 
ports worldwide.  One  of  the  things  that  is  crucial  that  we  look  at 
is  how  can  we  safely  land  more  planes  at  the  existing  airports  that 
we  have.  That  involves  a  broad  range  of  system  engineering,  and 
goes  even  beyond  what  an  airfi*ame  manufacturer  could  look  at.  It 

fets  into  the  type  of  things  that  the  DOD  and  NASA  and  the  FAA 
ave  been  working  with  over  the  years,  but  it  needs  to  be  more  fo- 
cused. 

So,  the  concern  that  I  have  is,  before  we  go  get  this  Aerotech — 
and  I  agree  with  Dr.  Perry — that  if  it  focuses  with  industry-led 
manufacturing  activities,  it  could  be  very  helpful.  But  we  must  set 
the  context  of  a  very  broad-ranging  program.  And  I  think  this  is 
the  crucial  element. 
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Senator  Danforth.  On  the  other  hand,  we  could  deal  with, 
broadly  speaking,  the  problems  of  life.  And  then  begin  to  narrow 
it  down,  you  know,  and  in  a  process  of  decades,  we  could  maybe 
address  the  question  of  what  sort  of  legislation  we  would  get  to. 

I  guess  the  point  that  I  want  to  get  to  in  this  question  is,  if  we 
do  have  an  urgent  situation,  and  if  something  like  Aerotech  would 
be  helpful.  Let  me  say,  as  the  author  of  the  legislation,  I  do  not 
care  if  my  name  is  on  the  bill  or  if  it  has  this  bill  number,  whoever 
wants  to  introduce  it,  fine.  But  I  would  hope  that  even  before  this 
commission  completes  its  work,  the  process  of  working  on  whatever 
we  are  going  to  do  with  respect  to  something  like  Aerotech  can  go 
forward  and  that  we  as  a  committee  could  avail  ourselves  of  the 
offer  that  I  think  I  heard  from  each  one  of  you  to  cooperate  with 
the  committee  in  putting  something  together. 

Mr.  GOLDIN.  Let  me  say  I  agree  with  that.  The  point  I  was  trying 
to  make  is  if  we  take  a  look  at  the  wonderful  things  we  have  done 
in  the  defense  world  in  Apollo  and  some  of  the  other  national  pro- 
grams we  have  had,  it  comes  from  a  broad-thinking  system  engi- 
neering. And  I  think  we  can  move  out  with  Aerotech.  I  did  not 
mean  to  say  we  should  not  do  it.  But  the  message  I  was  trying  to 
make  is  I  think  there  are  incredible  capabilities  in  a  number  of 
Government  agencies,  and  we  ought  to  do  that,  but  let  us  not  stop 
there. 

Let  us  take  a  look  at  how  America,  which  has  probably  the  best 
system  engineering  skills  in  the  world,  looks  at  the  broad  context 
of  this  program.  I  do  not  think  we  need  thousands  of  people  work- 
ing decades  to  solve  this  problem. 

Senator  Danforth.  I  understand.  And  I  think  Senator  McCain's 
opening  statement  I  thought  was  excellent,  because  he  talked 
about  tne  whole  breadth  of  issues  that  is  involved,  and  there  is  a 
breadth  of  issues.  But  if  something  like  Aerotech  is  any  meaningful 
part  of  what  the  answer  is,  my  only  plea  is  that  we  work  even  now, 
even  as  before  the  commission  is  sworn  in,  maybe  using  what  is  in 
this  legislation  as  a  model.  And  if  we  want  to  scrap  it  and  move 
onto  something  else,  fine. 

But  I  don't  want  to  just  wait  until  August  and  then  say,  "All 
right,  now  we  have  got  a  report."  Now  the  next  step  is  to  study  the 
report,  which  is  the  typical  way  we  do  things. 

I  would  like  to  just  ask  Dr.  Perry  one  question,  because  my  time 
is  running  out.  On  Aerotech,  there  is  a  role  for  Government — finan- 
cial support  of  Aerotech.  Is  it  your  view  that  this  would  require 
new  money,  or  is  it  your  view  that  this  could  be  done  within  the 
context  of  the  present  DOD  budget? 

Dr.  Perry.  First  of  all.  Senator  Danforth,  I  would  repeat  the 
point  that  I  made  in  my  statement,  that  there  ought  to  be  Govern- 
mentwide  support  for  this  program,  including  the  DOD.  Second,  if 
it  is  at  the  level  of  SEMATECH,  where  the  Government's  contribu- 
tion was  $100  million  per  year  and  the  DOD  would  be  a  part  of 
that  $100  million,  I  would  believe  that  it  could  be  done  within  the 
existing  funding. 

Senator  Danp^orth.  OK  Thank  you. 

And  with  respect  to  NASA,  Mr.  Goldin,  could  it  be  done  within 
the  context  of  NASA  today? 

Mr.  Goldin.  Yes,  sir. 
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Senator  Danforth.  Thank  you. 

Thank  you,  Mr.  Chairman. 

Senator  ExoN.  Thank  you,  Senator  Danforth. 

Senator  McCain. 

Senator  McCaen.  Thank  you,  Mr.  Chairman. 

Dr.  Perry,  in  your  opening  statement  you  said  that  you  beHeve 
that  some  of  the  lessons  learned  in  SEMATECH  would  apply  here 
in  assisting  in  addressing  the  issue  of  competitiveness  in  the  aero- 
space industry.  Could  you  elaborate  on  that  and  what  we  might 
have  learned  and  what  could  be  translated  into  the  kind  of  action 
we  would  like  to  see  taken? 

Dr.  Perry.  Yes.  The  first  and  most  important  lesson  is  the  essen- 
tial ingredient  of  industry  leadership.  SEMATECH  actually  took 
the  lead.  Industry  actually  took  the  lead  in  forming  SEMATECH 
and  came  to  the  Government  with  a  proposal.  I  would  like  to  see 
the  aerospace  industry  take  a  similar  lead  here;  that  is,  put  the 
proposal  together  and  come  to  the  Government  and  ask — with  their 
program — for  assistance.  I  just  believe  that  industry  leadership  is 
essential. 

I  think  it  is  likely  we  will  get  it.  But  I  would  like  to  see  for  sure. 
My  only  serious  reservation  on  this  legislation  is  that  I  have  not 
seen  industry  step  up  to  that  leadership  yet. 

Second,  I  thought  SEMATECH  floundered  the  first  few  years 
looking  for  a  specific  program  to  pursue.  They  were  considering  the 
development  of  products.  They  concluded,  as  I  think  correctly,  that 
that  was  a  mistake.  And  instead,  they  ought  to  put  their  major 
focus  on  developing  and  manufacturing  process  technology,  manu- 
facturing standards.  It  would  be  useful  to  the  whole  industry. 

I  believe  that  same  concept  would  apply  to  aerospace  as  well.  Not 
only  would  these  standards  and  process  technology  apply  to  the  air- 
plane manufacturers,  but  they  would  apply  to  the  component  sup- 
pliers as  well.  And  so  it  would  be  a  benefit  to  the  whole  industry 
if  that  were  to  be  done. 

It  would  stand  in  some  way  comparable  to  the  support  that 
NASA  provides  the  industry  in  terms  of  the  infrastructure  such  as 
wind  tunnels.  That  is  something  the  entire  industry  can  draw  on. 
And  in  the  case  of  manufacturing  process  technology,  that  is  some- 
thing the  whole  industry  could  draw  on,  the  whole  industry  could 
benefit  from. 

Those  would  be  my  primary  lessons. 

Senator  McCain.  And  I  think  those  are  very  important  ones. 

Dr.  Perry.  The  last  one  obviously  was  the  costsharing — 50/50 
costsharing,  I  think,  was  from  the  beginning  embedded  in 
SEMATECH.  And  I  think  that  is  a  crucial  concept  here  as  well,  not 
just  because  you  leveraged  the  money. 

You  get  more  money  out  of  it,  but  most  importantly,  it  guaran- 
tees industry's  real  attention  to  this  program. 

Senator  McCain.  It  certainly  does  focus  it;  does  it  not?  Why  is 
it.  Dr.  Perry,  that  industry  has  not  stepped  forward  yet  to  take  the 
lead,  in  your  view? 

Dr.  Perry.  I  should  say  that  a  number  of  companies  are  consid- 
ering this.  And  I  am  sure  some  are  ready  to  step  forward.  The  in- 
dustry, as  a  whole,  has  not  banded  together.  I  think  it  is  because 
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the  industry  is  so  diverse  as  compared  with  the  semiconductor  in- 
dustry; they  are  very  different  industries  in  this  respect. 

It  is  particularly  important  to  find  a  program,  an  R&D  program 
or  agenda,  that  will  satisfy  the  interest  of  all  of  them.  And  it  is 
particularly  important  that  we  not  focus  on  products,  which  tends 
to  separate  the  companies  rather  than  bring  them  together. 

Senator  McCain.  And  what  would  your  view  or  vision  of  DOD's 
involvement,  if  you  are  modeling  this  kind  of  organization  along 
the  lines  of  SEMATECH? 

Dr.  Perry.  It  could  provide  a  very  similar  role  to  what  it  pro- 
vides in  SEMATECH.  Except  I  think  that  it  should  provide  it  in 
conjunction  with  other  government  agencies — NASA  and  Com- 
merce being  two  obvious  examples. 

Because,  while  the  Department  of  Defense  plays  a  crucial  role  in 
that  we  are  one  of  the  largest  suppliers  of  R&D  for  the  underlying 
technology  for  the  aerospace  industry,  if  this  is  to  be  successful,  it 
has  to  have  a  very  sharp  focus  on  what  is  going  to  be  useful  for 
the  civil  industry. 

Senator  McCain.  Thank  you,  Dr.  Perry. 

Mr.  Hauser,  you  heard  Mr.  Goldin's  comments  about  the  light 
aircraft  industry  or  small  aircraft  industry  in  America.  Do  you 
have  any  views  on  the  issue  and  how  we  might  try  to  address  what 
has  been  basically  the  demise  of  a  very  important  part  of  America's 
economy,  which  has  obviously,  as  I  stated  in  my  opening  state- 
ment, far  more  or  far-reaching  consequences  ranging  from  employ- 
ment to  supply  of  pilots  to  the  airlines? 

Mr.  Hauser.  I  would  second  what  the  administrator  said.  Sen- 
ator. Obviously,  my  testimony  focused  primarily  on  the  large  com- 
mercial aircraft  segment  of  the  industry.  We  are  equally  concerned 
with  the  segment  you  referred  to.  We  have  made  it  a  focus  of  var- 
ious of  our  efforts  on  the  trade  promotion  side. 

Again,  I  reference  Secretary  Brown's  efforts.  In  the  Middle  East 
we  had  some  interest  in  terms  of  some  of  the  smaller  aircraft  pro- 
ducers in  there.  We  weigh  in  very  frequently  on  their  behalf  in 
international  competitions. 

But  I  think  the  thrust  of  this  bill,  as  my  colleagues  on  the  panel 
and  as  a  number  of  the  Senators  have  stated,  should  encompass 
that  segment  of  the  industry  as  well,  because  it  is  such  a  broadly 
diverse  industry. 

Senator  McCain.  Do  you  believe  that  product  liability  reform 
would  be  a  critical  element  in  resuscitating  the  industry? 

Mr.  Hauser.  It  is  an  item  that  is  on  the  administration's  agenda. 
Certainly,  Senator. 

Senator  McCain.  In  what  respect? 

Mr.  Hauser.  I  am  not  an  expert  on  that  aspect  of  what  we  are 
doing.  But  again,  having  been  involved  in  some  testimony  with  Sec- 
retary Brown  before,  it  is  an  issue  where  the  excessive  limits  of  li- 
ability are  inhibiting  to  that  particular  sector  of  the  economy. 

I  know  the  administration  is  studying  carefully  what  kind  of  im- 
provements could  be  undertaken. 

Senator  McCain.  Thank  you. 

Thank  you,  Mr.  Chairman.  My  time  has  expired. 

Senator  ExoN.  Thank  you  for  your  remarks,  Senator  McCain. 

Senator  Gorton. 
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Senator  Gorton.  Thank  you  very  much.  I  think,  Mr.  Goldin,  it 
was  you  who  made  the  statement  in  explicit  terms,  but  each  of  the 
others  did  in  more  general  terms,  that  we  need  to  look  not  at  a  6- 
month  perspective  or  a  2-year  perspective  or  the  perspective  of  a 
single  administration,  but  forward  15  years  in  the  field  in  which 
we  are  dealing. 

As  I  say,  I  am  sure  that  that  is  a  sentiment  that  each  of  the  oth- 
ers shares.  I  wonder  if  any  of  you  have  any  suggestions  as  to  how 
we  attempt  to  institutionalize  the  long  run  when  all  of  us  have  ca- 
reers of  necessity  which  are  relatively  short  run;  one  administra- 
tion, one  term,  the  next  election  or  the  like. 

This  is  not  of  course  a  problem  which  is  unique  to  the  aerospace 
industry  but  to  many  things  that  we  do  here.  But  is  there  some 
way  in  the  aerospace  industry,  is  it  some  form  of  this  Aerotech  in 
which  we  get  out  of  this  next  election  or  next  administration  than 
reinvesting  the  wheel  kind  of  situation  and  allow  a  more  thoughtful 
and  authoritative  planning  over  that  15-year  span? 

Mr.  Goldin.  I  would  like  to  take  a  cut  at  that.  I  think  that,  as 
a  Nation,  we  have  to  forget  about  career  spans  and  we  have  to  for- 
get about  what  is  on  my  watch  and  what  did  I  accomplish?  This 
is  the  problem  we  have. 

And  when  you  take  a  look  at  aviation  and  you  take  a  look  at  the 
leadtime  for  technology,  it  is  not  going  to  encompass  one  adminis- 
tration. And  therefore,  I  think  the  crucial  factor  is  a  relationship 
with  the  industry  that  binds  the  government,  just  like  when  we 
made  an  international  relationship.  It  subtends  administrations. 

And  just  think  about  nuclear  test  ban  treaties  or  other  such  trea- 
ties. I  would  view  it  in  the  same  level  as  we  made  a  treaty  with 
another  country.  We  ought  to  make  a  treaty  and  commitment  with 
our  industry.  Because  if  we  do  not  do  it  and  if  we  continue  to  work 
in  quarters  in  1-  and  4-year  increments,  we  are  not  going  to  be  the 
world  leaders  that  we  were. 

And  again,  I  want  to  go  back  to  the  past  and  say,  we  had  an  X 
program  in  this  country.  We  went  faster  and  more  economical  and 
better  for  year  after  year  after  year  with  planes.  And  we  were  not 
sure  exactly  how  it  was  going  to  be  used. 

I  want  to  tell  you,  out  of  the  X-15  program  came  the  materials 
technology  that  helped  the  steel  industry  with  roller  bearings.  But 
we  did  not  have  to  write  a  whole  bunch  of  proposals  and  make  jus- 
tifications for  why  the  X-15  was  going  to  help  the  steel  industry 
with  roller  bearings. 

So,  what  we  have  to  start  doing  is  taking  on  risky,  difficult 
things  and  not  be  afraid  to  break  down  barriers  and  look  upon  this 
just  as  we  looked  upon  treaties.  It  is  a  simplistic  view,  but  America 
has  got  to  change.  We  cannot  go  for  a  quarter,  1  year,  and  4  years. 

Senator  Gorton.  Do  either  of  the  other  of  you  want  to  comment? 
Thank  you  for  that  answer.  Do  any  of  the  other  of  you  have  any- 
thing to  add? 

Dr.  Perry.  I  would  comment  on  that.  Very  important  fiscal  deci- 
sions can  focus  on  the  long  term;  if  we  look  at  the  issue  we  are  dis- 
cussing today,  they  are  decisions  as  to  how  much  to  spend  for  our 
technology  base  in  this  program.  It  is  the  6.1,  6.2  so-called  pro- 
grams. 
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As  our  defense  budget  goes  down,  as  our  procurement  budget 
goes  down,  there  is  a  temptation  to  bring  that  technology  base 
budget  down  with  it,  which  I  think  would  be  a  great  mistake. 

In  fact,  over  the  last  7  or  8  years,  our  procurement  budget  for 
airplanes  has  gone  down  more  than  50  percent.  It  has  gone  from 
$37  billion  down  to  about  $15  billion.  That  is  a  major  drop  in  pro- 
curement, and  it  is  obviously  going  to  have  a  profound  impact  on 
this  industry  that  we  are  talking  about. 

But  we  are  maintaining  the  technology  base  essentially  constant 
during  that  period.  And  that  is  planning  for  the  future,  that  is 
looking  out  5,  10,  15  years  into  the  future. 

It  is  difficult  to  do  that.  It  is  difficult  to  hold  the  line  on  the  tech- 
nology budget  when  everything  else  is  coming  down.  But  I  think 
in  response  to  the  question  that  you  raise  about  keeping  our  eye 
on  the  long  term,  that  is  what  we  nave  to  do. 

Mr.  Hauser.  Senator,  in  one  particular  aspect  of  it,  the  trade  di- 
mension. I  think  we  are  beginning  to  take  steps  toward  that  kind 
of  longer  term  vision. 

I  mentioned  in  my  testimony  we  did  conclude  the  Airbus  agree- 
ment with  the  European  Community  last  year.  We  view  that  as  a 
first  step  in  a  process,  Senator,  not  the  end  step  in  a  process.  We 
know  that  we  need  to  expand  the  coverage  of  that  agreement.  So, 
we  have  entered  into  multilateral  negotiations  as  new  actors  come 
on  board  in  the  international  aviation  arena,  to  bring  them  under 
the  scope  of  the  agreement. 

We  know  that  the  subsidy  levels  agreed  to  in  that  agreement 
need  to  be  progressively  reduced  over  time  and  will  be  engaged  in 
bilateral  and  multilateral  negotiations  aimed  at  doing  that.  So,  at 
least  on  the  trade  front,  this  aspect  of  it  we  are  trying  to  put  a  long 
term  time  horizon  on  it. 

Mr.  GOLDIN.  I  would  like  to  agree  with  what  Dr.  Perry  said  and 
just  add  maybe  a  little  twist  to  it.  The  R&D  expenditure  in  the 
Government  and  in  industry  has  been  dropping.  And  maybe  one  of 
the  things  we  might  think  about  is,  I  think  it  is  crucial  that  the 
DOD  maintain  the  R&D  budget  at  a  stable  basis,  even  though  pro- 
duction is  coming  down. 

But  we  ought  to  be  talking  to  the  industry  and  come  up  with 
some  costsharing  basis — and  I  think  it  again  subtends  Aerotech, 
but  we  should  not  stop  and  say  we  should  not  do  Aerotech — to  see 
how  we  could  work  with  industry  and  get  this  kind  of  long-term  ar- 
rangement I  was  talking  about  on  a  percentage  of  share  to  main- 
tain stability  in  the  R&D  budget. 

And  I  do  agree  with  Dr.  Perry  that  that  is  the  right  place  to  start 
working  it. 

Senator  Gorton.  Thank  you.  Thank  you,  Mr.  Chairman. 

Senator  ExoN.  Thank  you  very  much.  Senator. 

Gentlemen,  as  we  talk  about  the  future  of  aviation  or  aerospace 
technology  and  all  of  these  things  that  we  would  like  to  regain  our 
leadership  in,  I  would  like  to  ask  you  about  something  that  I  think 
all  three  of  you  have  probably  some  feelings  about. 

I  am  focusing  on  to  probably  provide,  if  correctly  handled,  some 
renewed  American  leadership  with  almost  unlimited  potential  for 
spinoff  for  jobs  and  research  and  development  in  future  technology. 
I  refer,  of  course,  to  our  global  positioning  system. 


45 

Dr.  Goldin,  you  stressed  the  need  for  upgraded  facilities  and  sys- 
tems and  I  believe  that  a  space-based  air  traffic  control  system 
using  GPS  is  one  way  to  bring  in  safety  and  efficiency  and  even 
capacity  to  the  aviation  industry  in  America,  probably  worldwide. 

I  think  we  need  to  make  critical  decisions  about  the  future  man- 
agement of  GPS,  probably  starting  today  and  hopefully  this  system 
then  could  help  us  regain  the  leadership  that  we  so  desperately 
need. 

I  think  maybe  a  space-based  air  traffic  control  system  for  the 
next  century,  expanded  upon  what  we  have  now,  would  be  abso- 
lutely vital  if  we  want  some  new  innovative  thoughts  in  this  par- 
ticular area.  Lots  of  things  are  being  considered  today  and  I  would 
like  to  have  as  briefly  as  possible  each  member  of  the  panel  ad- 
dress these  three  questions. 

Should  GPS  be  civilianized?  If  not,  why  not?  Two,  should  user 
fees,  royalties  or  other  forms  of  costsharing  be  contemplated  as  a 
part  of  this  expanded  system;  and  three,  if  GPS  is  moved  out  of 
DOD — and  I  am  not  saying  it  should  be,  but  if  it  is  moved  out  of 
DOD — what  management  system  would  you  think  might  stand  in 
its  place? 

Any  of  you  start,  whoever  feels  most  comfortable. 

Dr.  Perry.  I  will  make  a  few  comments  on  that.  Senator  Exon. 
My  own  judgment  is  that  GPS  should  be  a  dual-use  technology.  Ob- 
viously inherently  it  is  dual  use,  but  I  think  it  ought  to  be  managed 
that  way  as  well. 

I  believe  that  it  has  substantial  application  in  the  civil  area  and 
that  we  ought  to  organize  the  system  so  that  we  get  the  full  benefit 
of  that  application. 

It  also  has,  as  we  learned  in  Desert  Storm,  very  substantial  ap- 
plications in  the  military  field.  The  one  reservation  that  I  would 
have  about  the  use  in  the  civil  area  is  that  if  we  were  unhappily 
propelled  into  a  major  war,  we  would  want  to  find  a  way  of  keeping 
the  benefits  of  GPS  from  any  adversary  we  had  in  the  war. 

I  do  not  believe  that  is  inconsistent  with  the  full  use  of  GPS  in 
the  civil  sector  during  peacetime  operation. 

Mr.  Hauser.  Senator,  I  would  defer  to  my  colleagues  from  DOD 
and  NASA  on  this  one. 

Senator  Exon.  Mr.  Goldin. 

Mr.  Goldin.  With  regard  to  the  first  question,  I  think  it  would 
be  very  difficult  to  just  say,  lei  us  take  GPS  away  from  the  DOD. 
I  believe  that  there  is  a  dual-use  approach.  I  concur  with  what  Dr. 
Perry  said. 

With  regards  to  user  fees,  there  is  a  concern  that  I  have  and  this 
gets  back  to  a  competitiveness  issue.  And  the  question  is,  should 
there  be  a  user  fee  for  non-U. S.  companies  using  the  system?  And 
that  is  a  question  that  does  provide  me  a  bit  of  a  problem. 

I  also  would  like  to  say  that  GPS  is  not  the  only  issue  that  we 
have  to  look  at  at  a  system  basis.  I  believe  that  communications 
systems  for  aircraft,  as  we  have  them,  are  not  where  they  should 
be.  And  I  think  that  there  is  an  opportunity,  either  with  a  dual- 
use  DOD  communications  system  or  a  commercial  communications 
system,  that  could  give  us  real  time,  all-weather,  higher  reliability, 
high-quality  communications  to  and  from  aircraft  and  to  make  that 
available  not  just  to  large  aircraft  where  you  could  afford  to  spend 
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tens  of  thousands  of  dollars,  but  make  it  available  to  the  general 
aviation  fleet.  This  is  crucial. 

And  the  other  leg  I  would  add  to  the  stool  would  be  the  weather 
information  that  could  go  to  pilots,  not  just  on  a  macroscopic  level, 
but  on  a  microscopic  level.  There  is  a  whole  series  of  cooperative 
programs  going  on  on  wind  shear. 

Which  brings  me  back  to  the  issue  that  I  was  talking  about. 
There  is  more  to  the  issue  than  just  the  GPS,  the  aircraft  and  the 
engines.  There  is  a  broad  system  engineering  problem.  And  when 
we  take  a  look  at  dual-use  technologies,  I  think  there  is  a  lot  of 
fruit  to  bear  if  we  could  get  together  and  work  with  the  DOD,  the 
Department  of  Commerce,  the  Department  of  Transportation  and 
the  American  communication  satellite  and  space  industry  to  take 
a  look  at  how  we  build  this  broad  infrastructure  the  aircraft. 

So,  again,  I  am  sorry  to  broaden  the  issue,  but  I  really  think  that 
this  was  very,  very  key  and  I  think  it  answers  the  sense  of  the 
question  that  you  asked. 

Senator  ExoN.  Thank  you  very  much.  I  would  certainly  say  that 
it  seems  like  it  is  being  used  now  a  great  deal.  Even  bus  companies 
in  some  cities  are  using  GPS  at  the  present  time  to  locate  where 
a  bus  is  running  on  a  certain  street,  and  it  has  unlimited  potential 
and  a  whole  series  of  command,  control,  and  communications  as- 
pects. 

I  would  certainly  recognize  that  the  Department  of  Defense  paid 
for  this  program.  I  think  that  has  to  be  our  first  goal.  It  seems  to 
me  like  the  scrambling  of  information  in  some  fashion  from  that 
would  be  hopefully  possible  and  necessary.  That  is  our  first  line  of 
defense  with  some  system  like  that,  and  I  do  think,  and  I  have 
heard  about  some  activities  going  on  between  the  different  depart- 
ments today,  and  I  applaud  that. 

I  think  there  is  an  unlimited  potential  here  that  we  have  only 
scratched  the  surface  on,  and  maybe  one  new  initiative  that  we 
should  be  working  on,  and  with  that  I  thank  you  very  much. 

Are  there  further  questions  of  this  panel? 

Senator  Danforth.  I  would  just  like  to  make  one  point,  Mr. 
Chairman,  not  really  apropos  of  this  particular  legislation,  that  Mr. 
Goldin  was  talking  about  his  commendable  efforts  to  find  out  what 
is  going  on  in  the  aerospace  industry  and  to  talk  to  people  who  are 
in  the  industry,  and  that  reminded  me  of  a  conversation  I  had 
some  months  ago  with  Dr.  Perry. 

I  am  really  concerned  about  the  perceived  relationship  of  people 
between  people  who  are  trying  to  do  business  with  the  Federal 
Government  and  the  Government  itself.  I  think  it  would  be  worth- 
while for  people  who  are  in  Government  to  have  some  conversa- 
tions with  contractors  and  to  ask.  What  is  it  like  from  your  stand- 
point to  do  business  with  Uncle  Sam? 

One  person  I  know  who  was  in  the  defense  contracting  business, 
is  now  out  of  it,  when  asked  why,  why  did  you  get  out,  told  me  I 
do  not  want  to  do  business  with  anybody  who  thinks  I  am  a  crook 
and  he  does  not  want  me  to  make  a  profit. 

I  know  that  where  there  are  cost  overruns,  where  there  are  alle- 
gations of  fraud  and  so  on.  Government  does  not  want  to  be  victim- 
ized, but  I  also  know  that  sometimes  we  can  carry  the  accusatory 
role  maybe  a  little  too  far — the  whole  business  of  the  indirect  costs 
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controversy  with  research  universities  really  having  its  origin,  I 
guess,  with  the  Stanford  problem.  Dr.  Perry, 

But  I  know  that  research  universities  now  are  living  in  terror 
that  thousands  and  thousands  and  thousands  of  transactions  are 
going  to  be  reviewed  to  see  if  there  is  some  mistake  somewhere  in 
them,  and  that  is  going  to  lead  to  the  mortification  of  the  univer- 
sity. 

I  do  not  want  to  indicate  that  I  think  we  should  go  soft  on  male- 
factors, but  I  really  think  that  when  we  are  talking  about  the  fu- 
ture of  research  and  when  we  are  talking  about  the  future  of  high- 
technology  industries  doing  business  in  the  United  States  where 
Government  is  going  to  play  a  role  in  one  way  or  another,  we 
should  maybe  try  to  find  out  if  we  have  gone  too  far  in  Govern- 
ment. 

I  know  that  Vice  President  Gore  has  talked  about  reinventing 
Government,  the  President  has,  and  making  it  more  user  friendly 
and  so  on,  but  I  would  think  a  part  of  that  is  to  adopt  some  sort 
of  rule  of  reason  in  dealing  with  people  who  are  trying  to  do  busi- 
ness with  us.  That  is  just  a  comment. 

Mr.  GoLDiN.  I  would  like  to  respond  and  say  I  am  very  sensitive 
and  I  believe  all  of  us  in  Government  are  sensitive.  The  research 
universities  have  some  very  significant  problems.  I  spent  my  career 
in  industry.  I  have  only  been  in  Government  for  1  year. 

I  believe  that  in  aerospace,  space,  and  aeronautics,  if  we  do  not 
have  a  good  business  relationship  with  industry  we  have  a  serious 
problem.  When  we  had  a  very  robust  defense  program  and  when 
we  had  a  very  robust  space  program  we  could  afford  to  go  to  indus- 
try and  get  our  unique  products. 

As  we  transition  into  the  postcold  war  era  we  are  going  to  have 
a  much  higher  reliance  upon  commercial  products  from  industry.  If 
we  have  an  adversarial  relationship  with  the  industry,  I  do  not 
know  how  we  are  going  to  get  the  products  we  need  to  do  our  jobs, 
so  I  think  there  needs  to  be  things  done  on  both  sides. 

But  most  importantly  I  think  we  in  Grovernment  have  to  develop 
a  set  process  for  contracting  that  gives  incentive  to  the  contractors 
to  bid  to  perform  and  not  bid  to  win.  I  think  that  is  the  single  big- 
gest problem  that  we  have.  Again,  we  do  not  have  bad  people,  but 
the  system  has  driven  us  to  a  point  where  the  contractors  are  put 
into  a  very  difficult  position.     ^ 

Our  systems  are  not  set  up  to  motivate  performance.  At  least,  I 
will  speak  for  NASA.  We  in  NASA  are  trying  to  change  that,  and 
I  hope  that  that  will  back  us  off  from  this  adversarial  relationship, 
because  our  industry — again,  I  say  they  have  wonderful  people,  but 
we  have  a  system  that  is  now  antiquated  and  we  must  change  the 
system  because  the  world  is  changing,  and  so  you  are  right  on. 

Senator  Danforth.  Thank  you. 

Senator  ExON.  Gentlemen,  thank  you  very  much.  You  have  been 
very  helpful.  We  appreciate  your  coming  here  this  morning,  and 
thank  you  once  again. 

The  second  panel  I  will  call  at  this  time  includes  Mr.  John  Wolf, 
executive  vice  president  of  Douglas  Aircraft,  Mr.  Mike  Hudson,  di- 
rector of  engineering  for  Allison  Gas  Turbines,  and  Timothy  Pettee, 
vice  president,  Alliance  Capital  Management  Corp. 
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Gentlemen,  we  welcome  you,  and  unless  there  is  some  other  ar- 
rangement among  the  three  of  you,  we  will  start  out  with  the  testi- 
mony of  Mr.  John  Wolf.  I  would  say  that  any  written  statements 
that  you  have  submitted  to  the  committee  we  thank  you  for,  and 
they  are  made  a  part  of  the  record  at  this  time. 

We  will  start  with  Mr.  Wolf.  Welcome,  and  we  would  appreciate 
your  summarizing  your  testimony  at  this  time. 

STATEMENT  OF  JOHN  WOLF,  EXECUTIVE  VICE  PRESIDENT, 

DOUGLAS  AIRCRAFT  CO. 

Mr.  Wolf.  Thank  you.  Mr.  Chairman,  thank  you.  I  have  pre- 
pared a  statement  which  I  will  submit  for  inclusion  in  the  record 
and  with  your  permission  will  briefly  summarize  it  for  the  commit- 
tee. 

Our  industry  is  confronted  with  numerous  problems  and  chal- 
lenges, the  most  obvious  being  the  simultaneous  effects  of  a  virtual 
collapse  of  our  defense  market  as  a  result  of  the  end  of  the  cold 
war  and  the  worst  downturn  on  record  in  the  commercial  aviation 
industry. 

In  this  environment,  it  is  not  surprising  that  industry  employ- 
ment is  declining.  McDonnell-Douglas  Corp.  has  been  more  aggres- 
sive than  others  in  implementing  the  dramatic,  albeit  painful, 
costsaving  measures  necessary  to  survive  these  difficult  times. 

The  good  news  is  that  these  measures  are  paying  off  for  McDon- 
nell-Douglas. We  have  recently  reported  record  earnings  for  our 
first  quarter  of  1993,  and  Douglas  reported  its  10th  consecutive 
quarter  of  profitability. 

At  Douglas,  we  have  made  great  strides  in  improving  our  effi- 
ciency and  are  able  to  remain  profitable  with  commercial  aircraft 
production  rates  even  lower  than  we  are  utilizing  today.  Our  back- 
log of  commercial  aircraft  orders  is  more  than  sufficient  to  keep 
Douglas  healthy  through  the  slump  and  bevond.  Despite  what  has 
been  stated  in  previous  hearings  and  in  tne  media,  Douglas  will 
survive  this  downturn,  as  it  has  survived  previous  periodic 
downturns  in  the  last  four  decades. 

Our  recommendations  in  keeping  our  airframe  industry  competi- 
tive fall  into  four  categories:  first,  revitalizing  the  health  of  the  air- 
line industry;  second,  opening  avenues  for  financing;  third,  encour- 
aging industry  competitiveness;  and  fourth,  revitalizing  the  aero- 
space industry. 

Let  me  briefly  highlight  some  specific  proposals.  Revitalizing  the 
health  of  the  airline  industry  is  absolutely  essential  to  McDonnell- 
Douglas.  Our  recommendations  include  relief  from  the  alternative 
minimum  tax,  increased  funding  for  aviation  infrastructure,  and 
FAA  R&D  efforts  in  safety  and  air  transit  productivity. 

Another  important  step  is  opening  new  avenues  of  finance,  which 
is  essential  not  only  for  new  international  markets  but  also  for  do- 
mestic markets.  The  Export-Import  Bank  is  a  valuable  asset  in  ex- 
panding overseas  opportunities  despite  its  chronic  shortage  of  staff 
and  resources.  I  would  like  to  make  one  suggestion  concerning  the 
Eximbank.  I  would  argue  that  it  needs  to  provide  more  flexible  fi- 
nancing for  potential  overseas  customers.  While  Eximbank  must 
critically  assess  the  credit  risk  of  each  customer,  it  should  not  be 
risk-adverse. 
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In  addition,  McDonnell-Douglas  would  urge  Congress  to  look  at 
the  possibility  of  starting  a  new  loan  guarantee  program,  and  "do- 
mestic Eximbank"  which  would  provide  an  avenue  of  financing  for 
U.S.  airlines  desiring  to  replace  older  stage  2  aircraft  with  new 
stage  3  aircraft  on  a  2-for-l  replacement. 

jI^so,  both  Congress  and  the  administration  must  be  sensitive  on 
how  actions  taken  in  Washington  encourage  or  discourage  industry 
competitiveness.  For  example,  the  continuation  of  China  s  uncondi- 
tional most-favored-nation  trading  status  is  of  paramount  concern 
to  McDonnell-Douglas.  The  industry  forecasts  predict  that  over  the 
next  20  years  China  will  require  $40  billion  in  new  commercial  air- 
craft. 

We  urge  the  committee  to  support  initiatives  which  specifically 
revitalize  the  aerospace  industry.  The  expanded  aeronautics  pro- 

fram  that  was  amended  by  NASA  in  late  1992  with  substantial  in- 
ustry  input  has  found  strong  support  in  the  Clinton  administra- 
tion. If  the  $8.6  billion  multiyear  program  is  funded,  the  supersonic 
and  subsonic  technology  activities  and  the  new  wind  tunnel  facili- 
ties should  benefit  our  commercial  aircraft  products  in  the  late 
1990's. 

Finally,  McDonnell-Douglas  supports  S.  419,  the  Aeronautical 
Technology  Consortium  Act  of  1993,  as  a  constructive  first  step  in 
improving  the  competitiveness  of  our  industry.  The  concept  of  a  co- 
ordinated national  aeronautics  technology  strategy  is  welcomed,  es- 
pecially if  it  helps  focus  the  resources  currently  spread  across  the 
various  agencies.  We  also  support  the  concept  of  a  Government  co- 
ordinating committee  and  the  industry  advisory  committee. 

With  regard  to  the  consortium  proposed  in  the  legislation,  let  me 
say  the  SEMATECH  model  may  need  to  be  significantly  modified 
for  our  industry.  We  do  believe  that  productive  partnerships  could 
be  enabled  by  the  legislation  if  the  threat  of  antitrust  action  could 
be  minimized. 

Given  the  emphasis  on  subsonic  and  supersonic  aeronautical 
technology  in  the  NASA  program  the  real  value-added  of  S.  419  is 
the  focus  on  manufacturing  technologies.  The  development  of  cur- 
rently available  and  newly  developed  manufacturing  methods  to  re- 
duce production  span  times  and  total  cost  by  15  to  30  percent 
would  have  a  significant  impact  on  competitiveness.  Moreover,  the 
impact  could  be  realized  in  2  to  3  years. 

Mr.  Chairman,  the  problems,  facing  both  the  airline  and  aircraft 
manufacturing  industry  are  affecting  our  ability  to  compete  in  to- 
day's marketplace.  I  hope  that  for  initiatives  such  as  S.  419,  where 
there  is  a  central  consensus  between  the  executive  branch.  Con- 
gress, and  industry,  we  move  as  expeditiously  as  possible  rather 
than  delay  action  pending  completion  of  work  bv  the  Presidential 
Commission.  Losing  ground  in  our  industry  toaay  will  make  the 
task  far  more  formidable  tomorrow. 

Thank  you,  Mr.  Chairman.  That  concludes  my  remarks.  I  would 
be  happy  to  respond  to  your  questions. 

[The  prepared  statement  of  Mr.  Wolf  follows:] 

Prepared  Statement  of  John  Wolf 

Mr.  Chairman,  I  am  John  Wolf,  Executive  Vice  President  of  the  Douglas  Aircraft 
Company  in  Long  Beach,  California.  I  am  pleased  to  appear  before  your  committee 
today  to  discuss  issues  which  are  of  critical  importance  to  the  commercial  aircraft 
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industry  and  McDonnell  Douglas.  McDonnell  Douglas  appreciates  the  Committee's 
efibrts  in  pursuing  ways  of  maintaining  the  preeminence  of  the  U.S.  commercial  air- 
craft industry.  The  Congress  and  the  Administration  must  help  promote  an  atmos- 
phere that  will  enable  our  nation  to  continue  to  enioy  its  hard-earned  lead  in  aero- 
space technology  and  as  a  source  of  high-skilled  and  high-paid  jobs. 

Aerospace  has  the  largest  positive  trade  balance  of  any  U.S.  manufacturing  sector. 
In  1992,  the  aerospace  industry,  as  a  whole,  recorded  a  $31.4  billion  trade  surplus 
while  employing  one  million  workers.  U.S.  Sales  of  large  civil  transport  aircraft,  in 
1992  totaled  $28.8  billion.  But  employment  is  declining  and  the  industry  is  con- 
fronted with  numerous  problems  and  challenges.  Our  customers  world-wide  have 
also  been  severely  affected  by  the  global  economic  slowdown.  As  a  result,  most  air- 
lines have  experienced  record  losses  resulting  in  the  outright  cancellation  and/or  de- 
ferral of  orders  for  aircraft.  As  the  airlines  must  take  actions  to  ensure  their  sur- 
vival, so  must  we. 

In  response  to  the  depressed  state  of  the  commercial  aircraft  industry,  MDC  has 
not  been  alone  in  its  implementation  of  dramatic,  albeit  painful,  cost-saving  meas- 
ures. We  were  simply  the  first.  Having  worked  through  numerous  industry 
downturns  in  the  past  and  drawing  on  more  than  four  decades  of  continuous  com- 
mercial production  experience,  we  acted  early  to  offset  the  adverse  impact  of  the 
worldwide  recession  on  our  industry. 

Yet,  we  must  still  respond  to  our  customers  future  requirements  with  efTicient  air- 
craft which  will  earn  them  profits.  We  also  must  be  able  to  earn  sufTicient  profits 
so  we  can  continue  to  invest  in  new  aircraft  design  and  manufacturing  technologies 
which  satisfy  both  the  airlines'  and  our  own  cost  concerns. 

The  commercial  aircraft  industry  and  the  airline  industry  are  inexorably  linked. 
A  healthy  U.S.  airline  industry  would  certainly  bolster  our  profitability,  with  cor- 
responding effects  on  U.S.  jobs,  investment,  and  balance  of  trade. 

The  Administration  and  Congress  are  considering  a  wide  array  of  potential  pro- 
grams and  policies  with  the  intent  to  strengthen  our  industry  and  to  preserve  high- 
skilled  and  nigh-paid  jobs.  In  so  doing,  it  is  important  to  keep  in  mind  that  the  air- 
line and  aircraft  industries  need  appropriate  short-term  incentives  with  which  to  re- 
build a  firm  infrastructure  for  the  future.  We  have  grouped  our  recommendations 
into  categories: 

RESTORE  THE  HEALTH  OF  THE  U.S.  AIRLINE  INDUSTRY 

There  are  a  number  of  measures  that  would  be  beneficial  in  enhancing  the  com- 
petitiveness of  both  the  civil  aircraft  and  the  airline  industries: 

1.  the  amelioration  of  the  Alternative  Minimum  Tax  (AMT)  on  capital  intensive 
industries  such  as  the  U.S.  airline  industry.  The  AMT's  negative  impact  is  especially 
pronounced  during  recessionary  times  because  corporate  profits  are  low  while  cap- 
ital expenses  may  continue  to  be  high.  Congress  should  support  the  President's  pro- 
posal to  reform  the  capital  cost  recovery  provisions  of  the  corporate  AMT; 

2.  increased  government  funding  for  airports,  runways,  and  air  traffic  control  sys- 
tems; 

3.  increased  government  funding  for  research  projects  related  to  the  safety  and 
productivity  of  the  U.S.  air  transportation  system; 

4.  containment  and  rationalization  of  health  care  costs; 

5.  reform  of  products  liability  law  so  as  to  set  national  standards,  establish  rea- 
sonable statutes  of  limitations,  and  contain  unreasonable  damage  awards  (and  relat- 
ed insurance  costs);  and 

6.  reform  antitrust  law  to  place  greater  emphasis  on  international  competition 
and  globalization. 

OPEN  AVENUES  FOR  FINANCING 

The  Export-Import  Bank 

Another  area  where  government  action  would  enhance  our  competitiveness  is  ex- 
panded support  for  the  Export-Import  Bank  (Eximbank).  Eximbanx  is  the  U.S.  Gov- 
ernment agency  responsible  for  facilitating  the  export  financing  of  U.S.  goods  and 
services  by  either  funding  or  guaranteeing  the  funding  of  a  portion  of  the  export. 
To  date,  even  with  limited  stafT  and  budget,  Eximbank  nas  done  a  fine  job  of  assist- 
ing aerospace  exports.  In  the  near-term,  immediate  help  from  EximbanK  is  required 
to  get  through  the  current  depressed  airline  cycle.  In  the  long-term,  future  global 
trading  will  oe  significantly  more  competitive  and  the  willingness  of  Eximbank  to 
take  greater  risks  as  a  counter  to  Airbus  is  required.  The  U.S.  Government's  assist- 
ance in  this  area  will  be  more  critical  than  ever. 

Eximbank's  ability  to  provide  support  is  limited  by  an  annual  budget,  which  has 
been  capped  at  $15.5  biUion  for  Fiscal  Year  1993.  In  addition,  the  amount  of  support 
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Eximbank  can  commit  annually  is  limited  by  a  calculation  which  determines  the 
cost  of  the  support.  For  Fiscal  Year  1993,  this  amount  is  $757  million.  Eximbank's 
support  of  commercial  aircraft  is  also  limited  by  the  Large  Aircraft  Sector  Under- 
standing (LASU),  which  imposes  disciplines  on  the  use  of  official  export  credits  in 
the  large  civil  aircraft  sector. 

In  addition,  Eximbank  has  established  an  Aircraft  Matrix  which  is  more  restric- 
tive than  the  LASU  and  further  restricts  its  financial  support  based  primarily  on 
the  credit  of  the  user  airline.  European  export  credit  agencies  operate  without  any 
Matrix  restrictions.  The  airframe  and  engine  manufacturers  have  been  working 
with  Eximbank  to  find  ways  to  make  the  matrix  more  flexible.  Some  progress  has 
been  made,  but  more  progress  is  needed. 

Eximbank  continues  to  operate  under  a  tight  budge&  Existing  staff  does  a  com- 
mendable job  with  the  limited  resources  available.  However,  they  appear  to  operate 
in  a  manner  that  places  more  importance  on  the  assurance  of  repayment  than  on 
facilitating  exports.  The  eauation  that  balances  U.S.  employment  with  repayment 
risk  is  what  needs  to  be  solved  to  be  more  competitive  with  our  European  competi- 
tion. Further,  we  recommend  that  Eximbank's  fiscal  year  loan  guarantee  cap  should 
be  increased  to  a  minimum  of  $20  billion  and  the  subsidy  element  be  increased  to 
at  least  $1  billion. 

Eximbank's  primary  focus  should  be  to  facilitate  U.S.  exports  and  thereby  sustain 
U.S.  employment.  In  its  difTicult  task  of  balancing  U.S.  exports  against  credit  risks, 
Eximbank  should  place  somewhat  greater  emphasis  on  U.S.  exports.  Since  aero- 
space products  represent  our  nation's  number  one  merchandise  export,  Eximbank 
should  establish  a  dedicated  aerospace  division  with  significantly  greater  resources 
and  staff.  Lastly,  although  they  must  abide  by  LASU,  Eximbank  should  be  more 
flexible  with  regard  to  the  Aircraft  Matrix. 

The  Aviation  Reuitalization  Act  of  1993 

The  nation's  largest  passenger  and  cargo  airlines  support  "The  Aviation  Revital- 
ization  Act  of  1993^'  which  will  be  introduced  in  the  very  near  future.  It  is  designed 
to  enable  carriers  to  secure  federal  loan  guarantees  to  either  acquire  or  lease  new 
Stage  3  aircraft  In  exchange  for  using  the  government  loan  guarantees,  the  pas- 
senger carriers  would  be  required  to  retire  Stage  2  aircraft  at  an  accelerated  rate. 
On  the  other  hand,  the  cargo  carriers  could  modify  the  Stage  2  aircraft  to  Stage  3 
standards  and  not  be  required  to  retire  them. 

As  a  general  matter,  we  support  the  legislation.  We  believe  that  the  legislation 
would  benefit  U.S.  airlines  and  be  helpful  to  U.S.  manufacturers.  It  appears  that 
U.S.  earners  will  be  better  able  to  exercise  options  and  reserves  for  aircraft  cur- 
rently on  order.  However,  We  are  concerned  that  the  bill  does  not  adequately  ac- 
count for  the  longer  economic  life  of  Douglas  Aircraft  products  and  may  strongly  en- 
courage their  premature  retirement  of  aircraft  from  the  U.S.  domestic  fleet  which 
otherwise  could  be  modernized  cost-effectively. 

ENCOURAGE  INDUSTRY  COMPETITIVENESS 

The  U.S.  commercial  aircraft  industry  requires  policies  which  foster  competitive- 
ness and  unencumbered  access  to  markets  world-wide.  The  reconciliation  of  eco- 
nomic and  foreign  policy  is  essential  for  not  only  our  industry,  but  for  overall  com- 
petitiveness of  American  products.  All  too  often  foreign  policy  trade  controls  have 
been  used  in  such  a  manner  that  our  own  industries  are  denied  access  to  foreign 
markets  while  our  foreign  competition  can  operate  without  restraint.  We  should  not 
penalize  our  own  economic  interests,  particularly  when  our  foreign  policy  objectives 
will  be  undermined  by  a  lack  of  broad  cased  support. 

The  problems  posed  by  unilateral  economic  sanctions  and  export  controls  are  pro- 
found. Foreign  competitors  are  undoubtedly  mystified  and  delighted  by  the  U.S. 
tendency  for  unilaterally  denying  its  businesses  the  opportunity  to  sell  commercial 
products,  such  as  commercial  aircraft  to  the  targets  of  U.S.  foreign  policy  displeas- 
ure. At  a  time  of  large  trade  deficits  and  fierce  international  competition,  U.S.  policy 
makers  need  to  confront  the  reality  that  we  can  ill  aflbrd  the  luxury  of  such  eco- 
nomically harmful  policy  tools. 

China  MFN 

For  example,  the  continuation  of  China's  unconditional  Most  Favored  Nation 
(MFN)  trading  status  is  of  paramount  concern  to  McDonnell  Douglas  and  the  Amer- 
ican business  community.  China  has  been  a  bright  spot  for  McDonnell  Douglas  and 
the  U.S.  commercial  aircraft  industry.  China's  economy  is  booming.  China's  eco- 
nomic reforms  have  resulted  in  strong  economic  growth,  which  has  spawned  unprec- 
edented demand  for  commercial  aircraft  while  airlines  around  the  world  have  oeen 
canceling  orders.  Industry  forecasts  indicate  that  over  the  next  twenty  years,  China 
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will  require  $40  billion  in  new  commercial  aircraft.  U.S.  manufacturers  currently 
enjoy  a  76  percent  market  share  in  the  PRC  market.  In  1992,  the  U.S.  aerospace 
industry  recorded  a  $2.1  billion  trade  surolus  with  China  and  generated  over  40,000 
U.S.  jobs.  Terminating  MFN,  or  even  making  it  conditional,  could  seriously  hurt  the 
U.S.  economy  and  decrease  aerospace  employment  while  handing  over  this  huge 
market  to  our  eager  foreign  competitors. 

Airbus 

There  is  another  critical  challenge  confronting  the  U.S.  civil  aircraft  industry.  For 
many  years,  our  industry  had  gone  unchallenged  as  the  predominant  supplier  of 
large  commercial  aircraft  to  the  world's  airlines.  Yet,  in  a  relatively  short  period  of 
time,  we  have  witnessed  the  emergence  of  a  significant  competitor.  Airbus,  which 
now  threatens  the  very  fabric  of  the  U.S.  aerospace  industry. 

Airbus'  ability  to  take  virtually  unlimited  risks  without  concern  for  a  public  bal- 
ance sheet  has  greatly  contributed  to  the  erosion  of  U.S.  market  share  and  profits 
of  the  U.S.  industry.  The  massive  subsidies  have  isolated  Airbus  from  the  normal 
commercial  pressures  of  pricing,  inventory,  cash  flow,  and  return  on  investment,  to 
name  but  a  few.  The  loss  of  thousands  of  jobs  at  Douglas  Aircraft  alone,  can  be  at- 
tributed to  the  subsidized  seizure  of  market  share  from  U.S.  industry. 

The  U.S.  Government  is  engaged  in  the  process  of  multilateralizing  last  year's  air- 
craft agreement  between  the  U.S.  and  European  Community  to  include  other  major 
aircraft-producing  nations  of  the  world.  Sucn  countries  include  Japan,  Canada,  and 
Brazil.  The  objective  of  this  process  is  to  establish  firm  multilateral  disciplines  on 
subsidies  in  the  civil  aircraft  sector,  and  to  ensure  that  the  ability  of  countries  to 
compete  in  the  highly  competitive  field  of  commercial  aircraft  development,  produc- 
tion and  sales  is  based  on  industry's  technological  creativity  and  a  level  playing 
field.  Whether  these  lofty  goals  can  be  realized  remains  to  be  seen. 

As  you  know,  the  highly  respected  Department  of  Commerce-sponsored  1990 
"Gellman"  study  makes  the  clear  and  convincing  case  that  Airbus  has  been  the  ben- 
eficiary of  more  than  $26  billion  worth  of  trade-distorting  government  assistance 
since  its  creation  in  1968.  Airbus  continues  to  receive  massive  government  support 
even  though  it  has  a  world-wide  market  share  in  excess  of  30  percent.  This  $26  bil- 
lion figure  does  not  even  include  the  indirect  aid  it  has  received  through  the  defense 
departments  of  the  four  member  countries — France,  Germany,  the  United  Kingdom, 
and  Spain.  Our  European  critics  argue  that  the  U.S.  commercial  aircraft  industry 
received  huge  financial  support  from  defense  programs.  This  argument  is  a  red  her- 
ring that  has  gone  belly  up. 

The  U.S.  industry  continues  to  work  very  closely  with  the  Ofiice  of  the  United 
States  Trade  Representative  in  crafting  a  multilateral  version  of  last  year's  agree- 
ment which  would,  among  other  things,  include  improved  disciplines  and  trans- 
parency. We  support  the  multilateralization  effort.  We  look  forward  to  working  with 
you  and  your  staff  on  this  very  contentious  and  complex  issue. 

REVITALIZE  THE  AEROSPACE  INDUSTRY 

R&D  Tax  Credit 

Continued  technological  achievement  is  dependent  upon  large  investments  in  re- 
search and  development  and  capital  equipment.  The  President  has  proposed  a  per- 
manent extension  of  the  R&D  credit  but  on  an  incremental  basis  without  adjust- 
ment for  current  circumstances.  Few  aerospace  companies  will  receive  an  incentive 
under  an  incremental  credit  system  even  if  they  make  significant  new  investments, 
because  they  will  first  need  to  replace  the  investments  attributable  to  their  shrink- 
ing defense  business  that  are  included  in  the  base  periods.  The  Research  and  Devel- 
opment Act  of  1993  introduced  by  Senators  Danforth  and  Baucus  is  a  welcomed  so- 
lution to  this  problem.  The  legislation  alleviates  part  of  the  incremental  problem  for 
companies  which  have  invested  in  the  defense  business  and  provides  some  incen- 
tives for  investing  in  the  commercial  sector.  We  support  this  legislation. 

Aeronautics  Technology  Consortium  Act  (S.  419) 

McDonnell  Douglas  supports  (S.  419)  as  a  constructive  first  step  in  improving  the 
competitiveness  of  our  industry. 

The  concept  of  a  coordinated  national  aeronautics  technology  strategy  is  wel- 
comed, especially  if  it  helps  focus  the  resources  currently  spread  across  tne  vanous 
agencies.  We  also  support  the  concept  of  the  Government  Coordinating  Committee 
and  the  Industry  Advisory  Committee. 

We  caution,  however,  that  the  legislation  should  not  inhibit  the  implementation 
of  the  existing  NASA  Aeronautics  Technology  Program,  which  has  been  developed 
with  substantial  industry  involvement.  We  recommend  that  NASA's  programs 
should  be  managed  as  planned  rather  than  via  any  newly  formed  consortium.  Of 
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course,  these  initiatives  and  the  benefits  derived  from  them,  would  be  conducted 
within  the  limits  set  forth  in  the  US-EC  Civil  Aircraft  Agreement  signed  in  July 
1992. 

Given  the  emphasis  on  subsonic  and  supersonic  aeronautical  technology  in  the 
NASA  program,  the  real  "value  added"  of  S.  419  is  the  focus  on  manufacturing  tech- 
nologies. The  deployment  of  currently  available  and  newly  developed  manufacturing 
methods  to  reduce  production  span  times  and  total  costs  by  15-30  percent,  would 
have  significant  impact  on  competitiveness.  For  example,  the  application  of  high 
speed  machining  to  reduce  parts  count  and  assembly  costs,  the  introduction  of  low 
cost,  light-weight  composite  structures,  and  the  use  of  automated  assembly  tech- 
niques are  all  achievable  in  the  near  term,  given  adequate  investment. 

The  Defense  Transition  legislation  already  passed  and  planned  for  future  years 
is  probably  the  best  vehicle  for  government  investment  in  manufacturing  technology 
for  our  industry.  If  a  national  aeronautics  strategy  can  help  focus  the  implementa- 
tion of  the  Defense  Technology  Conversion  Program  on  large  civil  aircraft,  then  S. 
419  will  have  achieved  its  purpose. 

I  would  like  to  comment  on  the  implementation  of  the  program.  The  legislation 
aims  at  providing  assistance  to  the  formation  of  an  aeronautical  technology  consor- 
tium modeled  on  Sematech.  Although  consortia  or  joint  ventures  may  offer  advan- 
tages in  selected  areas  of  technology,  we  are  concerned  that  the  Sematech  model 
may  need  to  be  significantly  modified  for  our  industry.  The  wide  range  of  critical 
design  and  manufacturing  technologies,  the  large  scale  on  which  we  operate,  and 
the  competitive  nature  of  the  industry  will  make  it  difficult  to  form  a  single  consor- 
tium. We  do  believe  that  productive  partnerships  could  be  enabled  by  the  legislation 
if  the  threat  of  anti-trust  action  could  be  minimized. 

NASA  Aeronautics  Technology  Program 

The  expanded  aeronautics  program  that  was  announced  by  NASA  in  late  1992, 
with  substantial  industry  input,  nas  found  strong  support  in  the  Clinton  Adminis- 
tration. If  the  $8.6  billion,  multi-year  program  is  funded,  the  supersonic  and  sub- 
sonic technology  activities  and  the  new  wind  tunnel  facilities  snould  benefit  our 
commercial  aircraft  products  in  the  late  1990's. 

However,  the  aeronautics  program  should  not  be  funded  at  the  expense  of  space 
station.  Our  work  in  the  civilian  space  arena  is  critical  to  our  being  competitive  in 
many  other  facets  of  our  business.  Many  companies  in  the  aerospace  industry  are 
tiying  to  diversify  in  an  era  of  defense  cutbacks.  We  are  trying  to  capitalize  on  the 
highly  skilled  workforce  that  we  have  and  utilize  some  of  the  core  technologies. 
Commercial  aviation  and  the  space  program  are  natural  outlets  to  channel  these 
technologies  and  skills.  Invest  in  aeronautics,  but  don't  renege  on  the  nation's  civil- 
ian space  program. 

The  NASA  program  has  three  major  elements: 

•  Advanced  subsonic  technology 

•  Aeronautical  development  facilities 

•  High  speed  research 

The  impact  of  each  will  be  experienced  in  the  order  they  are  listed. 

The  subsonic  technology  program  has  been  planned  with  active  industry  participa- 
tion and  will  focus  on  aerodynamic  design,  propulsion,  structures,  materials,  and 
flight  control  technologies,  all  of  which  have  the  potential  of  improving  the  competi- 
tiveness of  the  next  generation  of  subsonic  transports. 

Similarly,  the  proposed  improvements  to  existing  wind  tunnels  and  the  two  new 
tunnels  under  consideration,  should  ^gnificantly  enhance  future  product  develop- 
ment The  industry  needs  high  productivity  facilities  that  accurately  simulate  the 
flight  conditions  of  modern  aircraft  to  avoid  costly  full-scale  flight  tests  and  subse- 
quent design  changes  to  correct  deficiencies.  Current  NASA  and  DoD  facilities  fall 
snort  on  both  counts  of  productivity  and  accurate  simulation  and  the  costs  of  new 
tunnels  is  beyond  the  reach  of  industry  alone. 

If  a  U.S.  High  Speed  Civil  Transport  is  to  be  developed  to  capture  a  lucrative 
market  early  in  the  next  century,  the  NASA  High  Speed  Research  program  must 
be  supported.  Several  diflerent  market  forecasts  predict  a  need  for  500-1,000  super- 
sonic aircraft  early  in  the  next  century,  if  the  environmental,  design,  and  manufac- 
turing issues  can  be  resolved.  We  have  every  reason  to  believe  that  appropriate  in- 
vestment will  reduce  the  technical  risk  to  the  point  that  industry  will  be  able  to 
commit  to  the  costly  specific  aircraft  development  program  required,  starting  in  the 
year  2000.  However,  the  high  risk  nature  of  the  enabling  technology  development 
makes  it  an  appropriate  candidate  for  NASA  sponsorship  prior  to  program  go-ahead. 

We  believe  the  NASA  Aeronautics  Technology  program  to  be  well  conceived,  ap- 
propriately balanced  and  worthy  of  congressional  support.  We  strongly  recommend 
you  pass  the  President's  Aeronautics  Budget  as  submitted  for  FY94. 
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SUMMARY 

Currently,  the  commercial  aircraft  industry  is  sufFering  as  a  result  of  various  eco- 
nomic factors.  We  need  the  U.S.  Government  to  share  the  vision  and  the  leadership 
to  invest  in  technologies  for  the  future.  We,  at  Douglas  Aircraft,  are  looking  to  the 
future.  When  the  economy  recovers,  Douglas  Aircraft  has  positioned  itself  through 
a  series  of  painful  steps  to  be  a  strong  competitor  in  the  anticipated  future  growth 
of  air  transportation.  Global  alliances  will  also  play  a  key  role  in  our  future  success. 
International  partnerships  will  expand  our  market  and  production  base,  thus  en- 
hancing our  employment  base  here  in  the  United  States.  We  have  proven  we  can 
improve  our  performance.  We  look  forward  to  the  challenges  and  opportunities 
ahead. 

U.S.  policies  must  also  look  to  the  future  and  must  take  into  account  the  critical 
importance  of  the  civil  aircraft  industry  to  our  nation's  economy.  The  United  States 
can  ill-afford  to  lose  its  competitive  advantage  in  aerospace.  We  want  to  ensure  that 
the  aerospace  industrial  base  and  the  associated  hi^-technology  Jobs  are  preserved. 
Actions  taken  today  by  Congress  and  the  Administration  will  foster  continued 
growth  tomorrow. 

If  we  have  learned  any  lessons  from  the  past,  it  is  that  it's  more  economical  and 
prudent  to  maintain  a  world-wide  position  of  leadership,  than  to  attempt  to  regain 
it.  Mr.  Chairman,  McDonnell  Douglas  appreciates  the  concern  and  the  efforts  your 
committee  has  taken  on  behalf  of  the  industry  at  this  very  critical  juncture  in  our 
history  and  we  pledge  our  support  for  your  efforts. 

Senator  Danforth.  Thank  you,  Mr.  Wolf.  Mr.  Hudson. 

STATEMENT  OF  MIKE  HUDSON,  DIRECTOR  OF  ENGINEERING, 
ALLISON  GAS  TURBINES,  ON  BEHALF  OF  AEROSPACE  INDUS- 
TRIES ASSOCIATION 

Mr.  Hudson.  Mr.  Chairman,  thank  you  for  the  opportunity  to  ap- 
pear before  you  and  your  committee  today  to  discuss  the  issues  in 
the  aerospace  industry.  While  I  am  from  Allison  Gas  Turbines,  I 
represent  the  Aerospace  Industries  Association,  AIA,  which  is  the 
trade  association  that  represents  the  Nation's  manufacturers  of 
commercial  and  military  aircraft  and  related  components. 

To  maintain  a  strong  position  in  aeronautics  will  require  not  only 
a  focus  on  technical  superiority  but  also  technical  affordability.  To- 
day's financially  hard-pressed  airlines  need  competitively  priced, 
easily  maintained,  efficient  aircraft  of  the  right  size  and  configura- 
tions fundamental  to  their  buying  decisions  where  their  new  tech- 
nology improves  performance;  that  is,  provides  value  to  the  cus- 
tomer in  a  real  and  measurable  way. 

A  strong  position  in  aeronautics  also  requires  solving  the  tech- 
nical problems  that  face  the  industry  in  the  areas  of  noise,  emis- 
sion, and  air  traffic  control. 

AIA  has  been  actively  involved  in  these  issues,  and  recently  re- 
leased a  series  of  policy  papers.  I  would  like  to  submit  them  for  the 
record.  The  AIA  industry  competitiveness  enhancement  initiatives 
prepared  in  April  of  1982  and  updated  this  last  February,  and  a 
recent  study  of  the  industry,  "The  U.S.  Civil  Aviation  Industry, 
Can  It  Retain  Its  Leadership?" 

We  must  increase  investments  in  commercially  oriented  aero- 
nautical technology.  Despite  the  enormous  return  the  country  has 
experienced  from  its  investment  in  civil  aeronautics  technology,  the 
share  of  NASA  funding  devoted  to  this  important  area  of  research 
and  technology  development  has  been  insufficient  in  past  years. 

Our  industry  applauds  NASA's  proposed  increase  in  aeronautics 
funding.  We  also  hope  to  see  systems  technology  with  near-term 
competitive  payoff  receive  increased  emphasis  within  NASA.  This 
proof  of  concept  work  that  drives  down  the  risk  of  applying  new 
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technology  for  private  companies,  who  in  turn  must  invest  heavily 
themselves,  will  develop  models  and  major  components  such  as  en- 
gines. 

Commercial  success  depends  on  improving  technical  achieve- 
ments and  reducing  the  critical  time  between  technology  develop- 
ment and  its  application  in  a  product.  Currently,  AIA,  in  concert 
with  its  educational  foundation,  the  National  Center  for  Advanced 
Technologies,  or  NCAT,  is  working  toward  this  goal  by  coordinating 
industry.  Government,  and  academia's  efforts  in  technology  re- 
search and  development. 

NCAT  has  identified  key  or  critical  technologies  needed  for  fu- 
ture maintenance  of  U.S.  technology  superiority  and  is  currently 
working  with  NASA  and  DOD  to  facilitate  technology  DEMOS, 
demonstrations  of  engineering  and  manufacturing  operations  sys- 
tems. 

In  the  field  of  subsonic  aircraft,  it  is  estimated  that  aeronautical 
technology  gaps  are  underfunded  by  $1  billion  per  year.  Fully  fund- 
ing the  High  Speed  Civil  Transport — HSCT — as  long  as  those  goals 
remain  achievable,  will  keep  the  United  States  in  the  forefront  of 
this  area  of  high-potential  aeronautical  technology. 

It  is  important,  as  work  begins  now,  to  allow  certification  of  an 
aircraft  in  the  2005  to  2010  timeframe.  Challenging  technology 
hurdles  to  be  faced  include,  first,  making  a  system  that  is  environ- 
mentally sound,  and  then  achieving  cost  of  competitiveness  with 
the  best  subsonic  jets  today. 

Looking  at  agency  coordination  potential,  we  see  great  synergy 
between  civil  and  military  technology  development.  This  makes 
sense  to  the  United  States  as  we  move  in  the  direction  of  a  single, 
flexible  industrial  base  that  supports  both  defense  and  civil  market 
requirements. 

The  United  States  needs  a  coordinated  approach  to  civil  aero- 
nautics technology  development  during  this  era  of  economic  and  po- 
litical change.  Relevant  technology  should  be  shared  and  supported 
by  NASA,  the  Department  of  Defense,  which  has  a  highly  dis- 
ciplined and  institutionalized  process  of  technology  development, 
and  the  Federal  Aviation  Administration  and  other  agencies. 

Industry  must  have  a  leading  role  in  this  process.  There  is  too 
much  at  stake  to  allow  artificial  barriers  that  limit  our  techno- 
logical progress.  With  teamwork,  we  can  lead  in  terms  of  new  tech- 
nology solutions  and  technology  affordability,  we  need  to  emphasize 
both  if  we  are  to  maintain  global  dominance.  Industry  applauds 
your  efforts.  Senator  Danforth,  in  highlighting  the  importance  of 
the  aircraft  and  aeronautics  industry  to  the  health  of  our  economy. 

Through  the  introduction  of  S.  419,  the  Aeronautical  Technology 
Consortium  Act  of  1993,  the  debate  on  how  the  United  States 
should  remain  competitive  in  this  country's  leading  export  area 
commenced.  We  have  asked  our  members  for  their  views  on  this 
approach. 

In  performing  this  review,  the  AIA  member  companies  have  di- 
vergent opinions  on  various  provisions.  In  general,  there  is  agree- 
ment on  the  need  for  a  more  coordinated  approach  among  the  Fed- 
eral agencies.  However,  we  are  in  general  concerned  that  the 
SEMATECH-like  model  is  inappropriate  for  the  aerospace  industry. 
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SEMATECH  was  established  to  pursue  a  single  goal.  The  chal- 
lenges facing  the  aviation  industry  in  the  United  States  are  com- 
plex, and  differ  from  one  segment  to  another. 

We  are  also  concerned  that  the  Aerotech  model  may  be  inconsist- 
ent with  provisions  of  the  U.S. -E.G.  bilateral  agreement  covering 
subsidies  to  large  aircraft  and  may  exceed  the  limits  of  Govern- 
ment support  that  are  established  in  this  agreement.  However,  we 
do  believe  that  the  Government  can  provide  a  better  business  cli- 
mate in  which  industry  can  reduce  cost,  pursue  new  markets,  and 
increase  the  capability  to  compete  internationally. 

We  believe  Congress  can  focus  its  attention  on  the  following  reg- 
ulatory and  legislative  impediments  which,  if  removed,  could  pro- 
vide industry  with  the  ability  to  become  more  competitive.  Let  me 
address  a  range  of  factors  that  are  driving  up  costs  for  American 
industry. 

First,  the  cost  of  regulation.  Federal  regulations  have  played  an 
important  role  in  developing  the  demand  for  aviation  products  and 
services  by  building  confidence  in  air  travel,  but  regulation  imposes 
cost  also,  and  therefore  affects  the  aircraft's  price,  marketability, 
and  operating  cost. 

Our  industry  also  believes  that  our  civil  aviation  regulatory  proc- 
ess has  suffered  from  the  lack  of  overall  strategy.  Regulations  and 
airworthiness  directives  have  increased  without  sufficient  consider- 
ation or  priorities  of  cost-benefit  analyses. 

We  would  like  to  see  a  regulatory  action  based  upon  an  undeni- 
able connection  between  accident  prevention  and  regulation.  A  pri- 
ority weighed  regulatory  strategy  based  on  safety  return  per  dol- 
lars spent  would  make  our  skies  safer  and  our  manufacturers  more 
competitive. 

I  cannot  leave  the  issue  of  regulation  without  mentioning  envi- 
ronmental concerns.  Our  industry  has  for  many  years  been  pushing 
to  develop  technology  to  meet  aircraft  noise  requirements  and  con- 
trol pollutants.  We  nave  achieved  a  great  deal,  but  not  enough  to 
meet  the  most  stringent  demands  being  imposed. 

With  respect  to  noise,  we  must  seek  solutions  that  balance  the 
public's  interest  in  quiet  communities  with  the  technical  feasibility 
of  achieving  further  reductions  in  aircraft  noise  and  the  ability  of 
the  airlines  to  afford  these  new,  quiet  aircraft.  Communities  must 
help  find  solutions  through  better  land  use  planning. 

For  the  emissions  and  manufacturing  processes,  let  us  set  time- 
tables that  are  reasonable  in  light  of  industry's  dedicated  search  for 
solutions.  We  are  pushing  the  boundaries  of  current  engine  tech- 
nology now  with  respect  to  noise  emissions. 

In  manufacturing  and  field  support  we  are  pressed  in  some  in- 
stances to  find  substitute  processes  which  do  not  yet  exist,  nor  can 
we  compromise  safety.  Let  us  instead  set  timetables  that  are 
achievable  for  environmental  goals  and  are  reasonable  and  consist- 
ent with  technology  capabilities. 

Finally,  current  antitrust  laws  are  unsuited  to  industries  that 
are  engaged  in  global  production  and  markets,  and  facing  strong 
foreign  competition.  This  certainly  is  the  case  with  the  aircraft  in- 
dustry. We  believe  U.S.  antitrust  laws  and  policies  should  be 
amended  to  permit  domestic  cooperation  through  production  and 
marketing  of  a  product  where  there  is  effective  foreign  competition 
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and  targeting  of  U.S.  firms.  We  are  pleased  with  the  current  efforts 
in  Congress  today  addressing  these  areas. 

The  airHnes  are  our  customers,  and  what  affects  them  affects  us. 
The  physical  infrastructure  itself  works  against  reducing  costs.  We 
need  new  airports  and  runways  to  reduce  delays.  We  need  to  re- 
move limitations  on  air  traffic  controls  systems  and  ATC  proce- 
dures that  lead  to  inefficient  airspace  and  ground  operation. 

Relief  from  these  problems  is  tied  to  an  aggressive  implementa- 
tion of  the  Aviation  System  Capital  Investment  Plan  and  greater 
use  of  the  Aviation  Trust  Fund  moneys  to  pay  for  airport  improve- 
ments. 

In  the  face  of  government-supported  competition,  there  is  little 
sense  in  handicapping  ourselves  with  unilateral  export  controls 
that  reflect  sometimes  rapidly  changing  foreign  policy  agendas.  Sel- 
dom do  such  controls  accomplish  their  objective.  At  the  same  time, 
they  disrupt  aircraft  buying  and  selling  relationships  that  are  typi- 
cally long  term. 

In  the  civil  aircraft  industry,  a  sale  lost  through  the  lack  of  fi- 
nancing actually  entails  a  stream  of  lost  sales  of  the  same  or  fol- 
low-on models  of  parts,  spares,  and  services  over  a  15-  to  30-year 
period.  This  is  why  the  Export/Import  Bank  must  have  resources 
to  support  the  industry  against  foreign  competition. 

The  AIA  appreciates  the  interest  shown  by  your  committee.  Con- 
gress and  the  administration  in  looking  for  ways  to  support  avia- 
tion in  the  United  States.  We  stand  ready  to  assist  you  at  any  time 
with  these  issues,  and  I  would  be  pleased  to  answer  questions  at 
the  appropriate  time. 

Thank  you. 

[The  prepared  statement  of  Mr.  Hudson  follows:] 

Prepared  Statement  of  Mike  Hudson 

Thank  you  for  the  opportunity  to  appear  before  you  and  your  committee  today  to 
discuss  the  status  of  the  aerospace  industry.  I  am  Mike  Hudson,  director,  engineer- 
ing, Allison  Gas  Turbine  representing  the  Aerospace  Industries  Association  (AIA). 
AIA  is  the  trade  association  representing  the  nation's  manufacturers  of  commercial 
and  military  spacecraft,  and  related  components. 

Over  the  past  decade,  a  consensus  has  developed  that  the  U.S.  must  maintain  its 
premier  position  in  aeronautics.  This  view  was  echoed  recently  by  the  National  Re- 
search Council  of  the  National  Academy  of  Sciences,  by  Administrator  Goldin,  who 
has  spoken  here  today,  and  by  the  Clinton  Administration. 

To  maintain  a  strong  position  in  aeronautics  it  will  require  not  only  a  focus  on 
technical  superiority,  but  also  technology  affordability.  Today's  financially  hard- 
pressed  airlines  need  competitively  priced,  easily-maintained,  efficient  aircraft  in 
the  right  sizes  and  configurations.  Fundamental  to  their  buying  decisions  is  whether 
new  technology  improves  performance  in  a  real  and  measurable  way.  A  strong  posi- 
tion in  aeronautics  also  requires  solving  the  technical  problems  that  face  the  indus- 
try in  the  areas  of  noise,  emissions  and  air  trafTic  management. 

AIA  has  been  actively  involved  in  these  issues  and  recently  released  policy  papers 
on  these  issues.  I  would  like  to  submit  for  the  record  the  AIA  Industry  Competitive- 
ness Enhancement  Initiatives,  prepared  in  April  1992,  and  updated  in  February, 
and  a  recent  study  of  the  industry,  The  U.S.  Civil  Aircraft  Industry,  Can  It  Retain 
Leadership?. 

IMPACT  ON  THE  ECONOMY 

NASA's  aeronautics  program  is  fundamental  to  the  future  of  an  American  indus- 
try that  has  one  million  jobs.  Aerospace  cut  jobs  in  1992  by  130,000  (or  11  percent) 
to  1.05  million.  Predicted  employment  for  1993  is  expected  to  fall  another  10  percent 
to  942,000.  This  would  be  the  first  time  since  1978  that  aerospace  jobs  would  fall 
below  one  million.  In  1992,  U.S.  producers  shipped  $37  billion  in  civil  aircraft,  as 
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well  as  engines  and  parts  with  the  largest  share  attributable  to  the  commercial 
transport  industry.  The  aerospace  industry  as  a  whole  exported  $45  billion  in  prod- 
ucts and  had  a  net  trade  surplus  of  $31  million.  More  than  80  percent  of  exports 
were  civil  aircraft  and  related  shipments.  Exports  of  complete  transport  aircraft 
alone  were  worth  $22  billion.  The  importance  of  the  large  civil  aircraft  sector  as  a 
positive  contributor  to  our  nation's  trade  balance  and  economy  on  the  whole  is  indis- 
putable. 

We  must  increase  investment  in  commercially-oriented  aeronautical  technology. 
Despite  the  enormous  return  the  country  has  experienced  from  its  investment  in 
civil  aeronautics  technology,  the  share  of  NASA  funding  devoted  to  this  important 
area  of  research  and  technology  development  has  been  insufficient  in  recent  years. 
As  a  share  of  total  NASA  budget  authority,  funding  for  aeronautics  declined  from 
more  than  12  percent  to  less  than  eight  percent  between  1979  and  1991.  The  budget 
for  FY  1993  included  $865.6  million  in  funding  for  civil  aeronautics  R&T;  whereas 
proposed  funding  for  FY  1994  totals  $1  billion.  Our  industry  applauds  this  17.9  per- 
cent increase  along  with  the  majority  increase  of  funding  allocated  for  subsonic  re- 
search and  technology. 

We  also  hope  to  see  systems  technology  with  near-term  competitive  payoff  receive 
increased  emphasis  within  NASA.  This  "proof  of  concept"  work  drives  down  the  risk 
of  applying  new  technology  for  private  companies,  who  must  invest  enormous  sums 
to  develop  new  model  aircraft  and  major  components  such  as  engines. 

Advances  in  civil  aircraft  once  came  from  step-by-step  gains  in  individual  tech- 
nical fields  such  as  low  drag  airfoils  or  more  efiicient  engines.  Today,  it  is  just  as 
important  to  validate  systems  or  technologies  working  together — such  as  dem- 
onstrating the  interactive  aerodynamics  of  engine,  nacelle,  and  wing  to  achieve 
heightened  total  performance.  It  is  also  critical  to  explore  new  technologies,  to  learn 
for  example,  how  composite  materials  will  perform  and  last  under  a  variety  of  condi- 
tions. 

Commercial  success  depends  upon  improving  these  kinds  of  technical  achieve- 
ments, and  reducing  the  time  between  technology  development  and  its  application 
in  a  product.  Currently,  AIA  in  concert  with  its  educational  foundation,  the  National 
Center  for  Advanced  Technologies  (NCAT),  is  working  towards  this  goal  by  coordi- 
nating industry,  government  and  academia  efforts  in  technology  research  and  devel- 
opment. NCAT  has  identified  key  or  critical  technologies  needed  for  future  mainte- 
nance of  U.S.  technology  superiority  and  is  currently  working  with  NASA  and  DoD 
to  facilitate  technology  DEMOS — demonstrations  of  engineering  and  manufacturing 
operations  systems.  In  the  field  of  subsonic  aircraft  it  is  estimated  that  aeronautical 
technology  gaps  are  underfunded  by  $1  billion  per  year. 

BASIC  RESEARCH  AND  TECHNOLOGY 

NASA's  strongest  focus  is  on  basic  R&T  and  it  has  an  excellent  program  covering 
important  areas.  However,  U.S.  manufacturers  face  technical  challenges  that  are 
not  being  addressed.  For  example,  additional  basic  rotorcraft  research  is  needed. 
Even  small  improvements  in  helicopter  performance  could  confer  major  market  ad- 
vantages to  ofTset  U.S.  market  share  declines.  Many  believe  that  aircraft  such  as 
the  V-22  tiltrotor  hold  considerable  promise  for  relieving  congestion  in  civil  trans- 
portation, and  could  greatly  expand  U.S.  manufacturers  markets. 

Also,  basic  research  is  underway  on  advanced  materials  for  propulsion  systems, 
but  there  are  no  plans  for  technology  demonstrations  to  validate  their  use  in  a  gas 
turbine  engine. 

NASA  is  doing  substantial  research  in  aging  aircraft,  and  fiy-by-light/power-by- 
wire,  which  are  critical  areas  for  advanced  subsonic  applications.  Research  in  tech- 
nologies at  the  heart  of  the  next-generation  airspace  system  is  also  necessary  to  help 
the  U.S.  stay  competitive.  Emerging  technologies  include  integrated  advanced  guia- 
ance,  fiight  management,  and  information  transfer  technologies  in  advanced  air 
trafiic  management  and  cockpit  systems;  wake  vortex  prediction,  amelioration,  de- 
tection, and  avoidance;  and  enhanced  situation  awareness  concepts  that  allow  better 
operation  in  adverse  weather  conditions.  These  technologies  should  be  developed  by 
NASA  and  other  government  agencies,  including  the  FAA,  working  together  with  in- 
dustry. 

Today's  state-of-the  art  technology  in  engine  noise  suppression  does  not  indicate 
that  the  industry  will  be  able  to  exceed  appreciably  tne  current  Stage  3  limits, 
which  call  for  the  phaseout  of  noisier  Stage  2  operations,  by  the  year  2000.  Current 
U.S.  technology  is  the  best  available.  Although  a  noise  reduction  technology  develop- 
ment program  could  take  from  six  to  eight  years-de  spite  constant  increasing  de- 
mand from  the  public  for  a  quieter  environment-such  a  program  has  not  been  fund- 


59 

ed,  in  recent  years,  outside  of  industry  efTorts.  Industry  salutes  NASA's  initiative 
to  fund  by  $29.5  million,  noise  reduction  research  and  technology. 

Supersonic  Transport 

Fully  funding  the  High  Speed  Civil  Transport  (HSCT)  program,  as  long  as  goals 
seem  achievable,  will  keep  the  U.S.  in  the  forefront  in  this  area  of  high  potential 
aeronautics  technology.  It  is  important  that  work  begin  now  to  allow  certification 
of  an  aircraft  in  the  2005-2010  timo  frame.  Challenging  technical  hurdles  to  be  faced 
include,  first,  making  a  system  that  is  environmentally  sound,  and  achieving  cost 
competitiveness  with  the  best  subsonic  jet  transports. 

Aeronautical  Test  Facilities 

U.S.  transport  technology  leadership  requires  new,  practical,  less  expensive,  high- 
ly efficient  wings  and  high-lift  but,  U.S.  test  facilities  are  inadequate  to  do  the  nec- 
essary work.  Existing  tunnels  have  deteriorated  and  are  undergoing  reconstruction. 
U.S.  companies,  despite  concerns  about  the  confidentiality  of  test  data,  are  using 
European  facilities.  U.S.  firms  have  also  begun  to  use  the  wind  tunnel  capabilities 
of  the  former  Soviet  Union  and  it  is  possible  that  Russia  could  yet  become  a  major 
competitor  in  commercial  aircraft  production.  Increased  funding  to  maintain  and  de- 
velop critical  test  facilities  should  be  implemented.  It  is  our  understanding  that 
NASA  intends  to  invest  approximately  $1  billion  in  facility  upgrades.  Industry  sup- 
ports this  increase. 

Agency  Coordination 

Greater  synergy  between  civil  and  military  technology  development  makes  sense 
as  the  U.S.  moves  in  the  direction  of  a  single,  fiexible  industrial  base  that  supports 
both  defense  and  civil  market  requirements.  The  U.S.  should  take  a  coordinated  ap- 
proach to  civil  aeronautics  technology  development  during  this  era  of  economic  and 
Eolitical  change.  Relevant  technology  should  be  shared  and  supported  by  NASA,  the 
lepartment  of  Defense,  the  Federal  Aviation  Administration,  and  other  agencies. 
Industry  must  have  a  leading  role  in  this  process.  There  is  too  much  at  stake  to 
allow  artificial  barriers  that  limit  our  technological  progress.  With  teamwork,  we 
can  lead  in  terms  of  new  technology  solutions  and  technology  affordability.  We  need 
to  emphasize  both  if  we  are  to  maintain  global  market  leadership. 

S.  419 — Aeronautical  Consortium  Act  of  1993 

Industry  applauds  Senator  Danforth  (D-MO)  for  his  efforts  in  highlighting  the  im- 
portance of  the  aircraft  and  aeronautics  industry  to  the  health  of  our  economy. 
Through  the  introduction  of  S.  419,  the  Aeronautical  Technology  Consortium  Act  of 
1993,  the  debate  on  how  the  U.S.  should  remain  competitive  in  this  country's  lead- 
ing exports  commenced. 

We  have  asked  our  members  for  their  views  on  this  approach.  In  performing  their 
review  of  this  legislation,  AIA's  member  companies  have  divergent  opinions  on  var- 
ious provisions.  In  general,  there  is  agreement  with  the  need  to  have  a  more  coordi- 
nated approach  among  the  Federal  agencies.  However,  we  are  in  general  skeptical 
that  this  Sematech-like  model  is  appropriate  for  the  aerospace  industry.  Sematech 
was  established  to  pursue  a  single  goal.  The  challenges  facing  the  aviation  industry 
in  the  U.S.  are  complex,  and  difier  from  one  segment  to  another.  We  are  also  con- 
cerned that  the  Aerotech  model  may  be  inconsistent  with  the  provisions  of  the  U.S.- 
EC  bilateral  agreement  covering  subsidies  to  large  civil  aircraft  and  may  be  exceed- 
ing the  limits  on  government  support  that  are  established  in  the  agreement. 

However,  we  do  believe  the  governrnent  can  provide  a  better  business  climate  in 
which  industry  can  reduce  costs,  pursue  new  markets,  and  increase  their  capability 
to  compete  internationally.  We  believe  Congress  can  focus  its  attention  on  the  fol- 
lowing regulatory  and  legislative  impediments,  which  if  removed,  could  provide  in- 
dustry with  the  ability  to  become  more  competitive. 

Reducing  Unnecessary  Cost 

Let  me  address  a  range  of  factors  that  are  driving  up  cost  for  American  industry. 

First,  the  cost  of  regulation.  Federal  regulations  have  played  an  important  role 
in  the  demand  for  aviation  products  and  services  by  building  confidence  in  air  trav- 
el. Theyprovide  guidance  in  design  and  manufacture,  operation,  service  and  mainte- 
nance. They  contribute  to  safety  and  durability  of  aircraft  and  their  systems  and 
parts.  But  regulation  imposes  costs,  too,  and  therefore  affects  an  aircraft's  price, 
marketability,  and  operating  costs. 

The  major  obstacle  to  regulatory  cost  control  is  varying  national  and  regional 
aviation  authority  requirements.  DifTerences  between  the  U.S.  Federal  Aviation  Reg- 
ulations (FARs)  and  the  European  Joint  Airworthiness  Requirements  (JARs)  mean 
numerous  design  modifications,  redundant  testing  and  certification  processes.  We 
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need  to  move  as  swiftly  as  possible  to  a  single  certification  system.  The  FAA  must 
be  adequately  funded  to  support  this  efTort.  In  particular,  the  aircraft  certification 
service  and  the  flight  standards  service  need  increased  funding  to  support  and  ex- 
panding workload. 

Our  industry  also  believes  that  our  civil  aviation  regulatory  process  sufTers  from 
lack  of  overall  strategy.  Regulations  and  airworthiness  directives  have  increased 
without  sufficient  consideration  of  priorities  or  cost-benefit  analyses.  There  is  dupli- 
cation, inconsistency  of  interpretation,  and  the  growing  number  of  directives  often 
do  nothing  to  enhance  crew  and  passenger  safety.  There  is  movement  on  FAA's  part 
to  take  a  more  sensible  rulemaking  approach.  We  would  like  to  see  regulatory  action 
based  on  an  undeniable  connection  between  accident  history  and  regulation.  A  prior- 
ity-weighted regulatory  strategy  based  on  safety  return  per  dollar  spent  will  make 
our  skies  safer  and  our  manufacturers  more  competitive.  These  areas  have  been 
identified  by  ALA  as  will  as  the  airlines  on  several  occasions. 

The  airlines  also  struggle  with  costs  generated  by  the  ever-increasing  issuance  of 
FAA  Airworthiness  Directives.  Although  there  are  other  and  better  ways  to  correct 
deficiencies,  the  number  of  ADs  issued  annually  has  quadrupled  since  the  1980s.  Is- 
suance of  unnecessary  ADs  plays  havoc  with  airline  schedules,  for  little  return  in 
safety  enhancement. 

I  can't  leave  the  issue  of  regulation  without  mentioning  environmental  concerns. 
Our  industry  has  for  many  years  been  pushing  to  develop  the  technolo^  to  meet 
aircraft  noise  requirements  and  to  control  pollutants  released  by  aircraft  in  flight 
and  during  manufacturing  processes.  We  have  achieved  a  great  deal  but  not  enough 
to  meet  the  most  stringent  demands  being  imposed.  With  respect  to  noise,  we  must 
seek  solutions  that  balance  the  public's  interest  in  quiet  communities,  the  technical 
feasibility  of  achieving  further  reductions  in  aircraft  noise,  and  the  ability  of  the  air- 
lines to  afi"ord  these  new,  quiet  aircraft.  Communities  will  have  to  help  find  the  so- 
lutions through  better  land  use  planning.  As  for  emissions  and  manufacturing  proc- 
esses, let  us  set  timetables  that  are  reasonable  in  light  of  industry's  dedicated 
search  for  solutions.  We  are  pushing  the  boundary  of  current  engine  technology  now 
with  respect  to  noise  and  emissions.  In  manufacturing,  we  are  pressed  in  some  in- 
stances to  find  substitute  processes  where  none  yet  exist.  Nor  can  we  compromise 
safety.  Let's  instead  set  timetables  for  achieving  environmental  goals  that  are  rea- 
sonable and  consistent  with  technology  capabilities  to  meet  new  standards. 

Finally,  there  are  two  other  areas  of  policy  that  affect  the  cost  of  American  civil 
aircraft  manufacture,  one  is  health  care.  There  has  been  so  much  attention  to  this 
issue  thus  far  in  the  Clinton  Administration  that  I  don't  think  I  need  to  say  a  great 
deal  except  to  point  out  that  aircraft  industry  health  insurance  costs  are  rising  fast- 
er, and  exceeding,  those  in  the  U.S.  manufacturing  sector  as  a  whole.  That's  some- 
thing we  just  can't  afTord.  Reasonable  legislative  and  regulatory  reforms  of  the  na- 
tion's health  care  delivery  system  are  essential. 

A  second  issue  is  current  antitrust  laws  which  are  unsuited  to  industries  that  are 
engaged  in  global  production  and  markets,  and  facing  strong  foreign  competition. 
Such  is  certainly  the  case  with  the  aircraft  industry.  We  believe  U.S.  antitrust  laws 
and  policies  should  be  amended  to  permit  domestic  cooperation  through  production 
and  marketing  of  a  product  where  there  is  effective  foreign  competition  and 
targeting  of  U.S.  firms.  We  are  aware  of  current  efforts  in  both  the  House  and  Sen- 
ate to  amend  the  National  Cooperative  Research  Act  of  1984  to  rectify  this  problem 
and  support  these  legislative  efTorts. 

There  are  a  number  of  other  areas  that  affect  our  market  position  that  we  must 
address  without  delay,  our  aviation  infrastructure,  export  controls  and  export  fi- 
nancing. 

Aviation  Infrastructure 

The  airlines  are  our  customers,  and  what  afiects  them  affects  us.  The  health  of 
U.S.  airlines  is  especially  important  because  they  provide  U.S.  passenger  jet  manu- 
facturers with  the  solid  base  of  demand  needed  to  maintain  production  schedules 
and  launch  new  aircraft  programs.  Over  the  next  several  years,  40  percent  of  com- 
mercial jets  on  order  from  U.S.  manufacturers  will  be  delivered  to  U.S.  airlines. 

However,  the  precarious  financial  position  of  U.S.  airlines  is  no  secret.  Unable  to 
change  today's  difticult  market  conditions,  airlines  have  focused  on  cutting  costs 
through  operating  elTiciencies.  This  is  no  easy  task;  the  airlines  are  under  cost  pres- 
sures from  every  side. 

The  physical  infrastructure  itself  works  against  reducing  costs.  We  need  new  air- 
ports and  runways  to  reduce  delays.  We  need  to  remove  limitations  in  the  air  traffic 
control  system  and  ATC  procedures  that  lead  to  inefficient  airspace  and  ground  op- 
erations. Relief  from  these  problems  is  tied  to  aggressive  implementation  of  the 
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Aviation  System  Capital  Investment  Plan  and  greater  use  of  Aviation  Trust  Fund 
monies  to  pay  for  airport  improvements. 

Export  Controls 

In  the  face  of  government-supported  competition,  there  is  little  sense  in  handi- 
capping ourselves  with  unilateral  export  controls  that  reflect  our  foreign  policy 
agenda.  Seldom  do  such  controls  accomplish  their  objective.  At  the  same  time,  they 
disrupt  aircraft  buying  and  selling  relationships  that  are  typically  long-term  ar- 
rangements. U.S.  foreign  policy  shifts  are  well-known  in  the  marketplace  and  give 
us  a  reputation  as  an  unreliable  supplier.  Again,  if  our  competitor  gets  the  sale 
today,  because  we  cannot  offer  the  financing  or  because  of  unilateral  controls,  then 
our  competitor  will  benefit  for  several  decades  to  come.  And  when  we  lose  sales  be- 
cause our  export  control  bureaucracy  is  bogged  down  by  product  definitions  and  ju- 
risdictional aisputes  and  cannot  move  quickly  enough,  ana  we  do  lose  sales  for  those 
reasons,  then  tne  U.S.  has  only  itself  to  blame.  Inappropriate  use  of  export  controls 
also  provides  an  incentive  for  foreign  manufacturers  to  design  U.S.  content  out  of 
their  products  in  order  to  eliminate  the  ability  of  the  U.S.  to  affect  their  ability  to 
market  their  products. 

Export  Financing 

In  the  civil  aircraft  industry,  a  sale  lost  through  lack  of  financing  actually  entails 
a  stream  of  lost  sales — of  the  same  or  follow-on  models,  of  parts,  and  spares — over 
a  period  of  15  to  30  years.  That  is  why  the  Export-Import  Bank  must  have  the  re- 
sources to  support  the  industry  against  foreign  competitive  financing.  It  should  also 
be  in  a  financial  position  to  tailor  programs  to  meet  gaps  in  the  market.  In  these 
tough  economic  times,  many  willing  customers  for  U.S.  aircraft  and  engines  will 
look  elsewhere  if  financing  is  not  available.  They  may  not  want  to,  but  they  will 
have  no  choice.  The  U.S.  must  help  them  make  the  choice — in  favor  of  American 
products. 

ALA  appreciates  the  interest  shown  by  your  committee,  Congress,  and  the  Admin- 
istration in  looking  for  ways  to  support  aviation  in  the  United  States.  We  stand 
ready  to  assist  you  at  any  time  on  the  issues  addressed  in  our  statement  and  sub- 
missions for  the  record,  as  well  as  any  other  issues  that  you  may  want  to  discuss. 
I  would  be  pleased  to  answer  any  questions  you  may  have  at  this  time. 


[AIA's  "Industry  Competitive  Enhancement  (ICE)  Initiatives,"  February  1993,  and 
"The  U.S.  Civil  Aircraft  Industry — Can  It  Retain  Leadership?"  may  be  found  in  the 
committee  files.] 

Senator  Danforth.  Thank  you  very  much. 
Mr.  Pettee. 

STATEMENT  OF  TIMOTHY  PETTEE,  VICE  PRESIDENT, 
ALLIANCE  CAPITAL  MANAGEMENT  CORP. 

Mr.  Pettee.  Thank  you,  Senator. 

I,  too,  would  hke  to  summarize  and  excerpt  my  statement,  which 
has  been  submitted  for  the  record. 

Mr.  Chairman,  the  committee'^  desire  to  investigate  the  state  of 
the  commercial  aerospace  industry,  particularly  that  of  its  U.S. 
participants,  is  indeed  timely. 

After  an  unprecedented  boom  in  commercial  aircraft  orders  in 
the  late-1980's,  the  industry  peaked  in  1991,  with  a  record  844  air- 
craft delivered.  Industry  now  is  in  the  midst  of  a  steep  business  de- 
cline. If  history  repeats  itself  and  the  downturn  of  the  1970's  and 
1980's  are  repeated,  then  the  decline  is  not  even  halfway  over. 

Such  a  business  cycle  would  have  a  profound  effect  on  the  com- 
petitive structure  of  the  aircraft  manufacturing  industry.  Already, 
plans  to  dismiss  50,000  workers  in  just  the  commercial  segment  of 
the  aerospace  industry  have  been  announced  by  the  engine  and  air- 
frame manufacturers.  The  total  industry  job  loss  amidst  a  "typical 
decline,"  including  those  of  the  suppliers,  could  be  two  to  three 
times  that  50,000  figure. 
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Many  factors  have  contributed  to  the  industry's  current  decHne, 
including  the  severe  impact  of  war  and  recession  on  air  travel,  an 
acute  and  prolific  capital  crisis  that  has  plagued  the  airline  indus- 
try, an  ebbing  more  recently  of  high  growth  and  profitable  inter- 
national markets,  and,  in  my  opinion,  the  failed  hub  and  spoke 
strategies  of  the  major  U.S.  carriers. 

But  there  are  encouraging  signs  the  industry  may  be  able  to 
right  itself.  Airline  traffic  and  revenues  in  the  U.S.  market,  which 
makes  up  more  than  one-third  of  the  total  worldwide  market,  have 
begun  to  shovv'  improvement.  Foreign  airline  markets  appear  to  be 
stabilizing,  although  there  is  ample  evidence  non-U. S.  airline  mar- 
kets will  lag  the  U.S.  recovery. 

Aircraft  groundings  and  retirements,  which  spiked  to  unprece- 
dented levels  in  the  last  18  months,  appear  to  have  peaked,  evi- 
denced in  part  by  airline  demand  for  spare  parts  picking  up  in  re- 
cent months.  Orders  for  new  aircraft  over  the  last  6  months  have 
been  greater  than  the  prior  12  months.  And  some  believe  1993  or- 
ders may  exceed  that  of  1992's  level  of  $27  billion. 

Barring  a  dreaded  double-dip  economy,  1994  orders  should  be 
comparable  or  better  than  this  year's.  This  suggests  that  the 
trough  for  the  commercial  aircraft  industry  may  be  in  1994,  one 
year  sooner  than  the  historical  precedent  might  have  otherwise 
suggested. 

Now,  amidst  the  order  boom  of  the  late-1980's  and  the  subse- 
quent downturn,  market  shares  of  the  three  major  participants 
have  shifted.  Boeing,  with  a  broad  family  of  products,  continues  to 
enjoy  a  55-  to  60-percent  share  of  the  market.  Airbus  Industries, 
however,  the  European  consortium,  has  seen  its  share  of  the  mar- 
ket rise  steadily  to  a  cumulative  16  percent  as  of  year-end  1992, 
although  its  share  of  recent  orders,  as  noted  earlier  in  the  hearing 
here,  has  been  as  high  as  30  percent. 

On  the  other  hand,  McDonnell-Douglas  has  seen  its  cumulative 
share  of  the  market  decline  to  19  percent,  and  McDonnell-Douglas 
has  captured  a  very  small  share  of  recent  order  activity,  raising 
some  questions  about  McDonnell-Douglas'  ability  to  remain  com- 
petitive. 

Now,  besides  the  need  for  a  family  of  products,  success  in  the 
commercial  aircraft  industry  will  be  a  function  of  the  development 
of  world-class  engineering  and  manufacturing  processes,  while  en- 
hancing quality,  which  all  three  of  the  major  players  are  accom- 
plishing. As  importantly,  near-term  success — orders,  in  other 
words — may  be  measured  by  the  ability  of  the  manufacturers  to 
provide  customer  financial  support,  at  least  until  the  airline  indus- 
try develops  sustainable  access  to  capital. 

And  therein  is  my  message  to  you  today.  Senator.  S.  419  and 
other  suggestions  appear  aimed  at  providing  direct  legislative  bene- 
fit to  the  commercial  aircraft  industry.  No  doubt,  the  severe  down- 
turn the  industry  has  experienced  over  the  last  2  years  is  cause  for 
concern.  However,  as  noted  in  my  prepared  remarks,  there  are 
strong  indications  the  industry  will  cyclically  right  itself,  perhaps 
as  early  as  next  year.  Further,  U.S.  manufacturers'  participation  in 
this  industry  is  alive  and  thriving,  albeit  more  heavily  concentrated 
recently  toward  the  Boeing  Co. 
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Therefore,  it  would  appear  the  greatest  legislative  impact  the 
Congress  could  have  on  the  commercial  aircrait  industry  would  be 
to  help  the  ailing,  financially  troubled,  capital  starved  airline  in- 
dustry. This  committee  will  no  doubt  take  an  active  look  at  the  rec- 
ommendations made  by  the  legislatively  empowered  15-member 
panel  to  study  the  competitiveness  of  the  U.S.  airline  industry. 

Those  in  the  financial  community,  including  myself,  would  no 
doubt  conclude  measures  aimed  at  enhancing  the  creditworthiness 
of  the  airline  industry,  such  as  with  loan  guarantees,  could  have 
a  profound  impact  on  airline  aircraft  orders.  In  addition,  as  indus- 
try participants  have  cried  out  and  Mr.  Wolf  mentioned  earlier,  the 
industry  needs  relief  from  the  heavy  tax  and  fee  burdens  placed 
upon  it. 

I  hope  the  committee  will  hear  the  airline's  plight  and  act  to  pro- 
vide relief  to  the  airline  industry  to  the  direct  benefit  of  the  travel- 
ling public  and  the  indirect  benefit  of  the  commercial  aircraft  in- 
dustry. 

I,  too,  would  be  happy  to  take  any  questions. 

[The  prepared  statement  of  Mr.  Pettee  follows:] 

Prepared  Statement  of  Timothy  Pettee 
introduction  and  summary  statement 

Thank  you,  Mr.  Chairman,  members  of  the  committee  and  staff  for  the  oppor- 
tunity to  address  you  today  concerning  the  state  of  the  aircraft  manufacturing  in- 
dustry. I  am  the  transportation  and  aerospace  industries  research  analyst  with  Alli- 
ance Capital  Management.  Alliance  is  one  of  the  country's  largest  pension  and  mu- 
tual fund  managers  in  the  United  States  with  assets  under  management  of  approxi- 
mately $65  billion.  The  firm's  clients  include  corporate  pension  funds,  among  them 
several  of  the  Fortune  100  largest  U.S.  industrial  concerns,  state  and  city  pension 
funds,  foundations  as  well  as  various  mutual  fund  products.  My  responsibilities  are 
to  research  and  recommend  appropriate  equity  securities  for  inclusion  in  the  firms 
pension  account  portfolios  and  mutual  funds.  While  1  am  responsible  for  the  re- 
search the  commercial  aerospace  industry,  I  have  developed  a  degree  of  expertise 
in  research  and  analyzing  the  airline  industry,  having  specialized  in  airline  industry 
research  for  major  Wall  Street  brokerage  firms  prior  to  joining  Alliance  in  1990.  In 
addition  I  am  currently  in  my  third  term  as  president  of  the  Society  of  Airline  Ana- 
lysts. 

Mr.  Chairman,  the  committee's  desire  to  investigate  the  state  of  the  commercial 
aerospace  industry,  particularly  that  of  its  U.S.  participants  is  indeed  timely.  After 
an  unprecedented  boom  in  commercial  aircraft  orders  in  the  late  1980s,  the  industry 
peaked  in  1991  with  a  record  number  of  aircraft  delivered  and  is  now  in  the  midst 
of  a  steep  business  decline.  If  history  repeats  itself  and  the  downturns  of  the  1970s 
and  1980s  are  repeated,  then  the  decline  is  not  even  half  way  over.  Such  a  business 
cycle  would  have  a  profound  effect  on  the  competitive  structure  of  the  aircraft  man- 
ufacturing industry.  Already  plans  to  dismiss  50,000  workers  in  just  the  commercial 
segment  of  the  aerospace  industry  have  been  announced  by  just  the  engine  and  air- 
frame manufacturers.  The  total  industry  job  loss  amidst  a  "typical"  decline,  includ- 


ing suppliers,  could  be  two  to  three  times  the  50,000  figure. 

Many  factors  contributed  to  the  industry's  current  decline,  including 
hub  and  spoke  strategies  of  U.S.  airlines,  an  acute  and  prolific  capital  crisis,  and 


more  recently  a  ebbing  and  in  some  cases  a  decline  in  high  growth  international 
markets.  But  there  are  encouraging  signs  the  industry  may  be  able  to  right  itself. 
Airline  traffic  and  revenues  in  the  U.S.  market,  which  makes  up  more  than  one- 
third  of  the  total  worldwide  market  for  airline  services,  have  begun  to  show  im- 
provement. Foreign  airline  markets  appear  to  be  stabilizing,  although  there  is 
ample  evidence  non  U.S.  airline  markets  will  lag  the  U.S.  recovery.  Aircraft 
groundings  and  retirements,  which  spiked  to  unprecedented  levels  in  the  last  18 
months,  appear  to  have  peaked,  evidenced  in  part  by  airline  demand  for  spare  parts 
picking  up  in  recent  months.  Orders  for  new  aircraft  over  the  last  six  months  nave 
been  greater  than  the  prior  twelve,  and  1993  orders  will  likely  exceed  that  of  1992. 
Barring  a  dreaded  double  dip  economy,  1994  orders  should  be  comparable  or  better 
than  this  year's.  This  suggests  the  trough  for  the  commercial  aircraft  industry  may 
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be  in  1994 — one  year  sooner  than  historical  precedent  might  have  otherwise  sug- 
gested. 

Amidst  the  order  boom  of  the  late  1980s  and  the  subsequent  downturn,  market 
shares  of  the  three  major  participants  have  shifted.  Airbus  Industries,  the  European 
consortium,  has  seen  its  share  oi  the. market  rise  steadily  to  a  cumulative  16  percent 
as  of  year  end  1992,  although  its  share  of  recent  orders  has  been  substantially  high- 
er than  that  level.  The  McDonnell  Douglas  Corporation  has  seen  its  cumulative 
share  of  the  market  decline  modestly  to  19  percent.  However,  McDonnell  Douglas 
has  captured  a  very  small  share  of  recent  order  activity,  raising  questions  about 
McDonnell  Douglas'  ability  to  remain  competitive.  But  before  one  engages  in  debat- 
ing the  comparative  avenues  to  capital  between  Airbus  and  its  U.S.  competitors,  one 
should  note  that  Airbus,  like  Boeing,  has  developed  an  impressive  array,  indeed  a 
family,  of  aircraft  that  serve  the  needs  of  many  an  airline  around  the  world. 

Besides  the  need  for  a  family  of  products,  success  in  the  commercial  aircraft  in- 
dustry will  be  a  function  of  the  development  of  world  class  engineering  and  manu- 
facturing processes  while  enhancing  quality,  which  all  three  of  the  major  players  are 
accomplishing.  As  importantly,  success  has  recently  and  will  continue  to  be  meas- 
ured by  the  ability  of  the  manufacturers  to  provide  customer  financing  support,  at 
least  until  the  airline  industry  develops  sustainable  access  to  capital.  But  by  far  the 
most  important  factor  in  the  commercial  aircraft  industry's  success  will  be  the  de- 
gree to  which  the  airlines  of  the  world,  particularly  those  in  the  United  States,  are 
able  to  recover  and  prosper  after  an  unprecedented,  for  most  any  industry,  decline 
begun  in  1990  and  which  has  amounted  to  worldwide  losses  since  then  of  more  than 
$20  billion. 

WHERE  ARE  WE  IN  THE  CYCLE 

The  commercial  aircraft  industry  is  in  the  midst  of  a  major  cyclical  downturn 
after  a  record  844  new  jet  aircraft  deliveries  in  1991,  including  more  than  600  deliv- 
eries by  the  two  U.S.  manufacturers.  Since  that  pe^,  which  coincided  with  the  air- 
line industry's  coping  with  the  Persian  Gulf  conflict  and  recession  in  the  United 
States,  manufacturers  have  been  forced  to  cut  production  rates  to  meet  the  sharply 
lower  demand  for  new  aircraft.  Manufacturers  have  been  themselves  forced  to  cope 
with  rapidly  changing  airline  delivery  schedules,  with  in  some  instances  carriers 
canceling  aircraft  orders  within  months  of  scheduled  delivery.  There  is  no  worse 
condition  for  the  aircraft  manufacturing  industry  than  having  to  maintain  large  lev- 
els of  undeliverable  finished  aircraft  inventory,  as  appears  to  have  occurred  in  cer- 
tain circumstances  recently  and  may  continue  to  occur  in  1993.  Based  on  historical 
precedent — the  cyclical  downturns  of  the  mid  1970s  and  early  1980s — the  industry 
may  not  show  improvement  until  1996. 

As  with  past  cycles,  the  industry  stands  to  record  a  severe  contraction  in  employ- 
ment levels.  Commercial  aircraft  manufacturing  and  related  stalling  levels  fell  by 
approximately  40  percent  from  peak  to  trough  in  the  above  noted  cyclical 
downturns.  At  its  most  recent  peak  two  years  ago,  U.S.  aircraft  manufacturing  jobs 
totaled  nearly  300,000,  excluding  an  estimated  150,000  additional  jobs  at  hundreds 
of  large  and  small  suppliers  to  the  major  manufacturers.  Already,  U.S.  airframe  and 
engine  manufacturers  have  cut  20,000  workers  from  their  payrolls,  with  planned 
cuts  likely  to  exceed  a  total  of  50,000.  If  the  current  cycle  is  anything  like  the  down- 
turn of  the  1970s  and  1980s,  the  50,000  figure  cited  by  the  manufacturers  could  in- 
crease markedly.  In  addition,  suppliers  to  the  industry  will  likely  record  job  losses 
of  as  much  as  the  manufacturers  themselves. 

The  above  figures  refer  to  the  commercial  aircraft  operations  of  the  major  manu- 
facturers, and  would,  be  additive  to  the  tens  of  thousands  of  job  cuts  owing  to  the 
expected  decline  and  restructuring  of  the  nation's  defense  budget. 

And,  as  was  the  case  with  the  early  1980s,  the  U.S.  industry  may  not  emerge  as 
vibrant  as  it  was  going  into  the  current  downturn.  BufTeted  by  a  highly  competitive 
sales  and  marketing  environment,  worldwide  airline  recessionary  conditions,  and 
high  manufacturing  and  engineering  costs,  the  Lockheed  Corporation  exited  the 
commercial  aircraft  market  in  1981  after  a  long  and  illustrative  participation  in  the 
industry.  Some  parallels  exist  between  Lx)ckheed's  plight  in  the  late  1970s  and  early 
1980s  and  the  plight  currently  confronting  McDonnell  Douglas'  commercial  aircraft 
division  today. 

CONDITIONS  LEADING  UP  TO  THE  CURRENT  DECLINE 

The  fortunes  of  the  commercial  aircraft  industry  are  obviously  a  function  of  its 
customers — the  world's  airlines.  During  the  1980s,  several  countries  embarked  upon 
a  common  policy  of  deregulating  domestic,  and  in  some  cases  international,  airline 
services.  Otner  than  the  widely  debated  deregulation  of  the  U.S.  market,  airline  reg- 
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ulations  were  eased  or  lifted  entirely  during  the  1980s  in  Canada,  Mexico,  Australia, 
India,  and  the  United  Kingdom  to  name  just  a  few.  The  common  denominator  of 
deregulation  policies  throughout  the  world  was  to  remove  government  price  controls 
to  make  air  travel  more  afTordable  to  more  travelers  than  ever  before.  While  debate 
continues  in  the  United  States  and  elsewhere  as  to  deregulation's  benefits,  or  lack 
thereof,  there  should  be  little  debate  that  on  the  hoped  for  reductions  in  the  real 
cost  of  air  travel,  deregulation  was  a  marked  success.  In  the  United  States,  the  real 
cost  of  air  travel  declined  by  over  20  percent  in  the  1980s,  and  demand,  quite 
expectedly,  soared.  Airline  traffic  rose  by  double  digit  rates  in  the  U.S.  in  the  mid 
to  late  1980s,  spurred  in  part  by  numerous  and  prolific  new  entrant  airlines. 

The  worldwide  deregulation  impetus  had  a  stimulative  impact  to  the  commercial 
aircraft  industry,  as  orders  for  new  aircraft  nearly  doubled  in  1985  from  year  earlier 
levels  to  approximately  $32  billion.  At  the  same  time,  airline  strategic  planning  ef- 
forts underwent  profound  change  that  was  to  serve  to  spur  aircraft  orders  to  pre- 
viously unimaginable  levels.  The  most  significant  change  in  the  airline  industry's 
F)lanning  involved  formation  of  hub  and  spoke  route  systems,  as  opposed  to  the  more 
inear,  point-to-point  services  the  industry  historically  sought.  Driving  the  hub  and 
spoke  route  system  phenomena  was  the  significant  decline  in  the  average  realiza- 
tion (yield)  per  passenger  owing  to  the  effects  of  deregulation  on  the  costs  of  air 
travel.  As  a  result  of  lower  revenue  realization,  airlines  sought  to  minimize  costs, 
while  maximizing  the  number  of  markets  it  could  serve.  The  hub  and  spoke  system, 
in  which  the  number  of  markets  served  grew  exponentially  with  each  aaditional  city 
added  to  the  hub.,  provided  the  answer  for  most  of  the  U.S.  carriers  and-many  or 
the  world's  airlines.  In  the  early  19805,  less:  than  five  major  airline  hub  and  spoke 
centers,  or  "complexes"  existed  in  the  U.S.  By  1990,  there  were  more  than  25  such 
complexes.  Some  cities  enjoyed  the  benefits  of  two  competing  airline  hub  and  spoke 
systems  at  the  same  airport. 

As  more  cities  were  aaded  to  the  multiple  hubs  of  multiple  airlines,  carriers  need- 
ed an  abundance  of  narrow  bodied,  cost  efficient  aircraft  to  serve  smaller  city  pairs, 
and  wide  bodied  aircraft  to  serve  the  larger  city  pair  markets,  which  benefited  from 
the  connecting  feed  traffic  from  those  smaller  cities.  Contributing  to  the  demand  for 
seats  and  aircraft  by  the  worlds  airlines  was  the  fact  that  many  hubs  created  mod- 
estly circuitous  routings  in  serving  many  city  pairs.  So,  as  airline  hubs  proliferated, 
so  did  the  demand  for  new  aircraft.  In  1989,  orders  for  new  aircraft  ballooned  to 
approximately  $95  billion,  nearly  three  times  the  level  of  1985  and  an  eight-fold  in- 
crease from  1983. 

In  retrospect,  the  airline  industry  has  been  unable  to  finance  the  appetite  for  new 
aircraft  that  developed  in  the  late  1980s.  At  the  time,  however,  various  forms  of  cap- 
ital appeared  to  be  abundant,  and  were  expected  to  proliferate.  Buoyed  by  strong 
earnings  and  the  highest  margins  achieved  post  deregulation,  airlines'  costs  of  cap- 
ital declined  markedly  resulting  in  attractive  public  debt  and  equity  financing.  Of 
course  at  this  time  billions  of  dollars  were  committed  toward  the  leveraged  buyout 
of  Northwest  Airlines  and  the  proposed  leveraged  buyout  of  United  Airlines.  In  ad- 
dition to  attractive  public  markets,  private  debt  and  equity  markets  emerged.  Cross 
border  financing,  particularly  Japanese  leveraged  lease  transactions  provided  bil- 
lions of  dollars  of  aircraft  financing.  Leasing  companies,  including  but  certainly  not 
limited  to  International  Lease  Finance  Corporation  and  Irish-based  GPA  Group, 
proliferated  as  carriers  sought  certain  degrees  of  flexibility  in  managing  their  fleets. 
And  lastly,  strong  overall  corporate  earnings  created  a  strong  market  for  tax  advan- 
taged debt  financing  by  many  U.S.  multinational  companies  with  finance  arms,  in 
the  wake  of  the  tax  reform  legislation  of  1986. 

Lastly,  a  major  factor  contributing  to  the  proliferation  of  aircraft  orders  in  the  late 
1980s  was  a  growing  number  of  international  market  opportunities  for  U.S.  and  non 
U.S.  carriers.  This  was  in  part  borne  out  of  U.S.  carriers  desire  to  extend  the  eco- 
nomics of  their  growing  hub  and  spoke  route  systems.  Hence  where  ever  bilateral 
treaties  allowed,  U.S.  carriers  began  services  to  Europe  and  Asia  from  their  domes- 
tic U.S.  hubs,  simultaneously,  the  U.S.  department  of  Transportation  developed  and 
pursued  an  "open  skies"  strategy  which  in  some  cases  has  served  to  expand  inter- 
national market  opportunities  lor  both  U.S.  and  foreign  carriers.  What  is  more,  the 
prospect  of  liberalization  of  European  markets  and  more  importantly,  the  growth  of 
Asian  economies,  particularly  Japan,  served  to  spur  growth  prospects  for  the  com- 
mercial aircraft  industry. 

WHAT  WENT  WRONG 

While  war  and  recession  in  1991  and  1992,  respectively,  wreaked  havoc  on  the 
airline  industry,  the  seeds  of  subsequent  problems  in  the  commercial  aircraft  indus- 
try were  sowed  unrelated  to  these  exogenous  events.  The  boom  in  aircraft  orders 
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noted  above  included  a  modest  degree  of  speculation  among  leasing  companies  and 
to  a  lesser  extent  airlines  themselves.  Such  speculative  orders  proved  difficult  to 
place  with  lessees.  And  a  rash  of  bankruptcies  and  failures  in  the  U.S.  and  foreign 
markets  touched  off  a  capital  crisis  that  persists  today.  However,  in  my  estimation, 
a  large,  increasingly  recognized  factor  contributing  to  the  commercial  aircraft  indus- 
try's inability  to  sustain  prosperity  was  the  failure  of  the  U.S.  carriers'  hub  and 
spoke  route  strategies,  which  will  likely  result  in  a  markedly  difTerent  order  cycle 
when  the  industry  downturn  has  run  its  course. 

Simply  put,  hubs  have  not  worked.  On  the  cost  side  of  the  ledger,  the  hub  and 
spoke  route  systems  failed  to  minimize  the  total  costs — operating  and  ownership — 
of  the  vast  hub  and  spoke  complexes.  As  noted  above,  the  theory  behind  the  hub 
and  spoke  route  system  strategy  was  in  effect  to  grow  capacity  at  a  rate  faster  than 
absolute  increases  in  costs,  thus  achieving  significant  economies  of  scale  and  growth 
and  driving  down  unit  costs.  However,  because  of  rapid  and  unforeseen  advances 
in  "infrastructure"  related  costs,  which  permeate  several  different  line  items  in  air- 
line profit  and  loss  statements,  airlines  have  been  unable  to  achieve  sought  after 
economies  of  scale  and  unit  cost  declines.  In  fact  infrastructure  related  costs,  which 
could  broadly  include  facilities  costs,  training,  and  aircraft  related  capital  costs, 
have  risen  at  significantly  greater  rates  than  that  of  capacity.  Costs  of  airport  relat- 
ed charges  have  risen  sharply,  including  terminal  rentals  and  capital  costs,  landing 
fees,  and  aircraft  servicing  costs.  Tremendous  investments  were  made  in  mainte- 
nance facilities  to  service  growing  aircraft  fieets  only  to  see  certain  of  these  facilities 
operate  as  less  than  50  percent  of  available  utilization,  driving  up  unit  costs.  And 
costs  of  capital  related  to  aircraft  acquisitions,  and  rentals,  jumped  well  ahead  of 
strategic  parameters.  And  on  the  revenue  side,  hub  and  spoke  route  systems  served 
to  minimize  yields,  due  in  part  to  the  proliferation  of  competitive  hub  cities  and  the 
mareinal  pricing  policies  applied  toward  feed,  or  connecting,  traffic  into  and  out  of 
the  hubs. 

As  a  result  of  the  failed  hub  strategies  in  the  U.S.,  which  has  impacted  airline 
strategic  planning  in  other  regions  of  the  world,  many  major  carriers  are  looking 
to  phase  out  ambitious  new  hub  projects  begun  in  the  1980s.  Coupled  with  a  likely 
reduction  in  marginal  feed  market  services  at  existing  hubs,  it  is  likely  capacity 
growth  for  the  airline  industry,  a  direct  indicator  of  commercial  aircraft  needs  will 
only  total  approximately  2  percent  in  the  U.S.  in  the  1990s,  versus  the  4.5  percent 
rate  posted  in  the  1980s.  The  bulk  of  the  reduced  demand  for  new  aircraft  will  likely 
fall  upon  narrow  bodied  products,  with  scheduled  deliveries  and  future  orders  likely 
only  to  replace  existing  narrow  bodied  aircraft  as  opposed  to  be  use  as  growth  vehi- 
cles. 

Regarding  the  capital  crisis  permeating  the  airline  industry  today,  relatively  new 
and  some  longstanaing  sources  of  capital  for  the  industry  have  dried  up  indefinitely. 
As  industry  profitability  and  cash  Hows  plummeted  amidst  the  exogenous  bumps  of 
1991,  airline  capital  spending  plans  became  far  to  ambitious.  Rating  agencies  began 
a  multi  stepped,  three  year  process  of  downgrading  the  relative  ratings  assigned  to 
industry  debt  instruments,  culminating  earlier  this  year  when  the  airline  group  for 
the  most  part  was  accorded  "junk"  bond  status.  While  this  was  occurring  the  costs 
of  capital  incurred  by  the  industry  soared,  such  that  the  estimated  cost  of  debt  and 
equity  capital  of  the  U.S.  big  three  carriers  is  in  excess  of  11  percent — a  rate  of  re- 
turn the  carriers  could  not  even  hope  for  in  the  most  robust  of  years. 

In  addition,  the  cross  border  financing  market  was  imperiled  by  tax  law  changes 
in  foreign  countries  as  well  as  the  downturn  in  overall  corporate  profits,  which  dealt 
a  heavy  blow  to  the  incentive  for  U.S.  multinational  finance  arms  to  bank  the  air- 
line industry.  And  of  course  the  order  speculation  of  certain  of  the  leasing  compa- 
nies, most  notably  GPA,  drove  up  the  costs  of  previously  cost  effective  and  flexiole 
operating  leases. 

SIGNS  OF  RECOVERY 

Despite  the  broad  strokes  of  doom  and  gloom  painted  above,  there  are  encourag- 
ing indications  the  commercial  aircraft  industry  downturn,  begun  in  1991,  may  bot- 
tom out  in  1994,  a  shorter  (albeit  as  severe)  downturn  than  those  experienced  in 
the  mid  1970s  and  eariy  1980s. 

The  most  encouraging  indicator  in  the  U.S.  is  a  rebound  in  domestic  trafTic  growth 
experienced  by  U.S.  carriers  since  last  December.  While  that  growth  may  moderate 
later  this  year  when  compared  with  deep  discount  driven  traffic  of  1992,  overall  rev- 
enue growth  trends  are  expected  to  continue  to  improve  at  the  rate  of  about  5  per- 
cent. Offsetting  this  somewhat  are  disturbing  revenue  trends  in  foreign  markets, 
particularly  the  economically  weak  European  markets.  And  transatlantic  and  trans- 
pacific market  revenue  trends  for  U.S.  and  foreign  carriers  alike  are  not  improving. 


67 

A  second  sign  of  recovery  is  that  spare  parts  orders  reported  by  major  airframe 
and  particularly  engine  suppliers  appeared  to  have  bottomed  out  in  the  fourth  quar- 
ter of  1992.  The  dramatic  withdrawal  and  retirement  of  older  aircraft — literally  and 
figuratively  referred  to  as  sent  to  the  desert — appears  to  have  ebbed.  Several  major 
airlines  have  indicated  retirements  will  now  match  new  aircraft  deliveries,  not  the 
most  encouraging  sign  to  the  aircraft  manufacturers  but  certainly  better  than 
trends  of  late  1992. 

Thirdly,  new  aircraft  orders  appear  to  have  picked  up.  Orders  totaled  approxi- 
mately $27  billion  in  1992,  down  sharply  from  the  peak  $95  billion  figure  attained 
in  1989  noted  earlier.  However,  several  recent  orders  suggest  1993  total  orders  may 
exceed  $30  billion,  a  modest  uptick  from  last  year's  level.  Contributing  to  recent 
order  activity  has  been  the  need  for  certain  carriers  to  meet  certain  federal  and  local 
noise  requirements  as  well  as  aggressive  financing  incentives  and  terms  provided 
certain  buyers  in  a  heavily  competitive  industry  environment  against  the  backdrop 
of  low  absolute  interest  rates. 

Senator  Danforth.  Thank  you  all  very  much  for  your  testimony. 

We  realize — I  think  all  of  us  on  the  committee  realize  the  prob- 
lem of  the  aircraft  manufacturing  industry  and  the  problem  of  the 
airline  industry  are  interrelated.  And  with  respect  to  the  aircraft 
industry  and  tne  airline  industry,  there  are  a  number  of  subparts 
to  the  problem,  and  there  could  be  really  quite  a  list  and  should 
be  quite  a  list  of  the  things  that  we  need  to  try  to  fix  the  problem. 

I  want  to  ask  your  judgment  on  the  basic  idea  of  S.  419,  and  let 
me  say  that  I  just  want  your  honest  answer.  You  are  not  going  to 
hurt  my  feelings.  The  idea  was  that  if  we  are  going  to  have  a  com- 
petitive aircraix  manufacturing  industry,  we  are  going  to  need  to 
develop  new  products.  Some  have  pointed  out  today  the  need  for 
new  manufacturing  technologies,  as  well  as  the  new  generation  of 
aircraft. 

Then,  if  that  is  going  to  be  done,  there  is  going  to  have  to  be  a 
possibility  of  consortiums  within  the  United  States.  And,  further, 
there  is  going  to  have  to  be  the  possibility  of  some  kind  of  relation- 
ship between  what  Government  is  doing,  now  spending  $10  billion 
a  year  on  research  and  development,  and  what  the  directions  and 
the  needs  of  the  private  sector  are.  Hence,  S.  419. 

The  model  was  SEMATECH.  Various  witnesses  have  said 
today — I  think  all  of  you  have  said — that  you  do  not  think 
SEMATECH  is  a  very  good  model  for  the  aerospace  industry.  Do 
you  think  that  this  idea  of — I  mean  is  it  your  honest  view  that  this 
idea  of  trying  to  do  something  SEMATECH-like — ^you  know,  the 
very  name  Aerotech  connotes  SEMATECH — is  a  mistaken  idea  and 
that  we  should  really  focus  our  attention  on  more  direct  needs  or 
other  needs  of  the  aerospace  industry?  Or  do  you  think  that  the 
concept  is  something  that  we  should  proceed  with,  maybe  in  some 
modified  form? 

Mr.  Wolf. 

Mr.  Wolf.  I  would  like  to  comment  on  that.  First,  there  is  a  lot 
of  likeness  with  SEMATECH  in  the  fact  that  we  see  Aerotech 
aimed  at  keeping  in  the  industry  on  the  leading  edge  of  technology, 
and  that  is  absolutely  essential.  And  a  SEMATECH-like  structure 
may  very  well  work,  but  I  think  we  have  to  recognize  that  because 
of  the  diversity  we  are  going  to  need  to  be  flexible. 

Let  me  just  use  as  an  example  the  range  of  technologies  that  are 
really  being  addressed  here.  It  has  been  mentioned  this  morning 
the  general  aviation  industry,  which  encompasses  a  different  kind 
and  different  set  of  technologies  than  the  large  aircraft  business. 
Within  the  large  aircraft  business  there  is  airframe  technologies  as- 
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sociated  with  basic  materials,  fabrication  and  assembly,  engines, 
avionics,  control  systems,  aerodynamics,  and  literally  encompassing 
thousands  of  suppliers. 

To  put  together  a  single  consortium,  as  was  done  with 
SEMATECH,  around  a  relatively  small  number  of  core  technologies 
that  would  enhance  component  capability  is  not  going  to  be  appli- 
cable to  this  diversity.  It  will  take  one  set  of  interests  to  be  built 
around  those  things  that  will  help  manufacturing  technology  and 
product  technology  for  airframers,  and  perhaps  a  different  kind  of 
group  that  would  attack  the  technologies  of  engines,  and  yet  an- 
other on  avionics. 

So,  within  the  general  framework  of  the  idea  of  industry  working 
together  with  the  Government  to  zero  in  on  the  critical  elements 
and  to  form  those  groups  necessary  to  attack  those  to  stay  on  the 
leading  of  technology,  the  answer  is  absolutely,  yes.  It  is  definitely 
in  the  right  direction,  and  we  support  it. 

Senator  Danforth.  Mr.  Hudson. 

Mr.  Hudson.  The  industry  association,  as  we  reviewed  this  as 
members,  found  general  support,  but  concern  about  exactly  how  it 
would  be  applied.  Again,  the  breadth  of  our  industry  and  using  the 
SEMATECH  model,  which  focused  on  one  key  technology  for  that 
computer  industry  and  many  of  our  microprocessor  industries,  was 
stretched. 

The  umbrella  idea  of  Government-industry  cooperation  and  con- 
sortiums, picking  areas  where  we  can  work  together — I  think  our 
industry  association  has  picked  one  in  particular.  Aircraft  harden- 
ing, where  we  do  have  industry  elements  working  together  under 
a  grant  from  the  FAA  on  that  particular  case,  where  we  are  doing 
good  work  on  a  noncompetitive  basis,  but  a  very  important  piece 
in  our  international  well  being  for  our  industry  is  a  good  example 
of  where  we  have  done  this. 

But  there  is  concern  about  trying  to  put  everything  into  one  bas- 
ket. So,  I  think  what  we  were  recommending  and  we  were  feeling 
was  that  we  needed  to  go  about  it  in  an  orderly  fashion  in  deciding, 
but  with  the  degree  of  urgency  that  you  have  mentioned  and  the 
other  Senators  nave  mentioned  today,  and  finding  those  areas 
where  we  can  do  something  and  move  out  swiftly. 

So,  I  think  that  is  the  direction  we  would  point. 

Senator  Danforth.  So,  should  we  proceed  with  this?  I  mean  are 
we  going  down  the  right  trail  here,  or  is  it  your  view  that  it  is  just 
really  a  faulty  idea? 

Mr.  Hudson.  We  think  it  is  a  sound  idea.  We  think  it  needs  to 
be  tailored  to  the  particular  industry  in  question.  That  would  be 
our  direction. 

Senator  Danforth.  OK  Mr.  Pettee. 

Mr.  Pettee.  Well,  Senator,  I  think  I  would  confess  to  noting  that 
I  personally — I  think  other  members  of  the  financial  community 
would  prefer  that  the  private  markets  determine  and  continue  to 
fund  research  and  development  efforts  in  the  industry.  I  have 
talked  to  other  members  of  the  financial  community  about  S.  419. 
I  think  the  financial  analysts  and  observers  in  the  industry  would 
echo  Mike's  concern  and  comments  regarding  how  such  funding 
would  work  and  how  equity — ^fairness  would  be  applied  to  various 
program  efforts. 
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I  would  note  that  new  product  development  in  the  U.S.  industry 
is  not  bad.  I  recognize  John's  plight  at  Douglas  Aircraft  with  re- 
spect to  new  products.  But,  at  Boeing,  there  is  an  astounding  pleth- 
ora of  research  and  development  effort  and  new  products  coming 
down  the  pipe,  the  first  of  which  will  be — or  one  of  which  will  be 
the  triple-seven  in  a  couple  of  years. 

And  while  such  information  is  held,  you  know,  closely  to  the 
chest  in  the  industry,  I  have  a  nagging  suspicion  that  there  are  two 
or  three  additional  products  that  Boeing  will  be  bringing  to  the 
market  in  the  late-nineties  that  are  taking  up  the  bulk  of  their  $2 
billion  R&D  effort  on  an  annual  basis;  which,  by  the  way,  is  aug- 
mented by  another  $2  to  $3  billion  that  they  are  spending  on  the 
capital  expenditure  side — plant,  facilities,  et  cetera. 

So,  I  guess  I  would  confess  to  raising  the  private  market  flag  on 
this  issue  and,  as  my  testimony  points  out,  prefer  to  redirect  the 
efforts  at  the  customer  base,  which  is  really,  really  hurting.  I 
mean,  I  cannot  underscore  that  enough. 

Senator  Danforth.  I  understand  that.  I  mean  I  understand  that 
there  are  a  lot  of  needs  and  I  agree  with  that.  I  mean  I  agree  that 
the  health  of  the  airlines  is  certainly  the  key  to  it.  This  is  admit- 
tedly an  effort  to  look  at  a  fraction  of  a  large  problem. 

But  your  basic  view  is  that,  you  know,  whatever  is  done  is  being 
done,  as  far  as  research  is  concerned,  and  that  this  smacks  of  gov- 
ernmental involvement,  even  though  the  heart  of  it  really  is  to 
allow  the  private  sector  to  have  input  into  how  the  Government  is 
spending  its  $10  billion  in  research? 

Mr.  Pettee.  Yes,  I  would  agree  with  that.  I  would  note  that  I 
am  an  outsider.  You  know,  I  am  on  the  outside  looking  in.  And  I 
am  looking  at  industry  demand  right  now,  which,  you  know,  is  in 
the  midst  of  what  I  hope  is  only  a  3-year  decline,  but  could  be  sub- 
stantially worse  than  that. 

All  the  while,  it  looks  like  new  products  will  be  coming  to  the 
market. 

Mr.  Wolf.  May  I  add  a  footnote?  I  think  we  are  talking  about 
two  levels  of  investment.  One  is  at  a  basic,  core  research  level  to 
reduce  the  risk  of  long  leadtime  technologies  which  are  on  the  lead- 
ing edge.  Boeing  already  participates  with  the  government  and 
with  other  members  of  industry  as  we  do  in  the  development  of 
these  kinds  of  technologies. 

So,  I  believe  that  we  airframers  would  be  able  to  participate  in 
a  framework  such  as  you  are  suggesting  for  these  leading  edge, 
high  risk  technologies.  The  development  of  those  and  the  applica- 
tion of  those  technologies  to  a  particular  product,  which  does  en- 
compass significant  investment,  is  what  we  traditionally  take  on 
ourselves,  and  which  would  not  be  applicable  to  this  form  of  a  con- 
sortium. And  I  believe  that  is  the  particular  nature  in  which  my 
colleague  is  referring  to  at  Boeing. 

We  also  are  making  very  significant  investments  in  next  genera- 
tion products.  We  are  continuing  to  do  that  today  with  the  MD-90 
that  is  in  the  process  of  certification.  And  those  dollars  are  usually 
more  significant  than  the  high-risk  technology  dollars.  But  at  the 
same  time,  it  is  very  important  that  we  do  band  together  to  look 
at  those  very  long  lead,  high-risk  technologies. 
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Senator  Danforth.  Let  me  just  ask  you  one  other  question,  Mr. 
Wolf.  Increasingly  groups  of  aircraft  manufacturers  band  together 
to  create  a  product.  Certainly  this  has  been  true  in  the  defense  in- 
dustry, and  apparently  is  increasingly  becoming  true  in  the  com- 
mercial aircraft  business  also. 

Many  of  these  joint  ventures  are  U.S.  companies  looking  abroad, 
whether  it  is  Airbus,  Taiwan,  wherever  they  are  looking,  to  put 
something  together.  Should  the  partners  in  such  efforts  be — and  I 
do  not  want  to  suggest  that  they  should  not  be  foreign  entities.  But 
what  I  want  to  ask,  is  there  any  particular  reason  why  they  are 
foreign  entities  rather  than  U.S.  entities? 

Mr.  Wolf.  I  think  it  is  a  natural  consequence  of  the  direction  the 
industry  is  heading  for  reasons  that  have  been  voiced  earlier.  There 
will  be  alliances  formed.  There  is  no  single  company  anywhere  in 
the  world  that  can  by  themselves  afford  the  total  nonrecurring  cost 
of  developing  a  new  large  aircraft  product.  Boeing  has  indicated 
that  it  has  no  intention  of  going  at  it  alone  in  the  future  with  very 
large  aircraft  or  its  next  generation  products,  just  as  we  have  indi- 
cated that  we  intend  to  do  it  with  partners.  Airbus,  of  course,  al- 
ready is  a  partnership. 

Those  alliances  will  form  along  the  lines  of  basic  capabilities,  the 
prime  manufacturers  holding  onto  the  integration,  the  design,  and 
the  assembly,  flight  test  and  certification  activities,  and  drawing  in 
the  best  possible  resources  to  work  together  with  those  capabilities 
to  produce  major  components  and  do  other  work  related  to  the  de- 
velopment of  a  product. 

So,  depending  upon  how  the  skill  bases  of  the  participants  align, 
we  will  see  that  form.  There  is  a  natural  reason  for  that  to  be 
international,  and  that  is  because  the  market  base  is  inter- 
national— 71  percent  of  our  backlog  is  an  international  backlog. 
And  we  will  continue  to  need  to  serve  the  interests  of  foreign  air- 
lines, and  do  that  in  way  that  we  understand  how  best  to  do  busi- 
ness in  those  countries.  And  that  is  best  done  through  a  global  alli- 
ance, we  believe. 

Senator  Danforth.  One  of  the  comments  that  has  been  made 
with  respect  to  any  kind  of  a  loan  guarantee  program  for  airlines 
is  that  a  loan  guarantee  program  for  a  U.S.  airline  could  be  a  loan 
guarantee  for  the  purpose  of  purchasing  Airbus.  Would  you  be  con- 
cerned about  that  or  do  you  think  that  that  would  just  be  a  natural 
reflection  of  the  global  nature  of  aircraft  manufacturing? 

Mr.  Wolf.  First,  I  want  to  state  that  we  believe  that  Airbus  has 
had  a  very  unfair  advantage  with  respect  to  being  able  to  provide 
capital  to  their  customers.  So,  in  addition  to  having  much  of  the 
development  cost  subsidized  for  their  products,  they  have  also  been 
able  to  provide,  with  in  effect  no  balance  sheet  consequences,  cap- 
ital to  their  airline  customers  in  the  form  of  very  low-cost  leases 
or  other  forms  of  financing. 

Since  that  already  exists  at  Airbus,  we  need  to  somehow  balance 
that,  and  we  are  certainly  in  favor  of  legislation  which,  number 
one,  helps  capitalize  the  airline,  but  somehow  we  need  to  solve  the 
equation  of  the  unfair  balance  between  the  U.S.  suppliers  and  the 
European  suppliers. 

Senator  Danforth.  Well,  I  thought  that  the  agreement  that  we 
reached  with  respect  to  Airbus  was  a  terrible  agreement  because 
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I  thought  what  it  did  was  to  condone  an  unfair  advantage  that  Air- 
bus had  achieved  through  its  subsidies,  and  specifically  to  condone 
the  $26  billion  of  back-subsidies.  So,  I  do  not  share  the  positive 
view  of  the  Commerce  Department  with  respect  to  what  was  done 
with  respect  to  Airbus. 

But  if  we  are  going  to  have  any  kind  of  U.S.  program  which  pro- 
vides loan  guarantees  or  other  subsidies  for  the  U.S.  airline  indus- 
try and  then  we  restrict  those  subsidies  so  that  they  are  only  avail- 
able to  the  purchase  of  U.S.  aircraft,  we  might  fall  afoul  of  the  very 
agreement  that  we  reached  with  Airbus.  I  do  not  know. 

Mr.  Wolf.  It  is  a  dilemma  that  is  going  to  have  to  be  debated, 
but  the  fact  that  there  are  imbalances  that  exist  in  the  European's 
ability  to  finance  their  customers,  and  the  relative  lack  of  the  U.S. 
manufacturers  to  do  the  same  is  going  to  affect  the  near  term  mar- 
ketplace statistics  and  the  market  share  factors  more  than  the  de- 
velopment subsidies. 

Senator  Danforth.  I  am  all  for  countervailing  duties.  I  mean,  I 
have  got  a  bill  on  that. 

Mr.  Pettee.  Could  I  just  add  that  if  I  may  be  so  bold  as  to  pre- 
dict what  the  U.S.  airlines  might  respond,  and  maybe  you  have 
talked  to  them  about  this  dilemma,  and  I  am  thinking  of  Mr. 
Crandall,  Mr.  Wolf,  Mr.  Allen,  and  other  of  the  participants. 

While  I  am  sure  they  would  favor  some  sort  of  help  to  the  aero- 
space industry  and  the  airline  industry,  I  do  not  think  they  would 
look  favorably  upon  aircraft  purchase  decisions  that  exclude  Air- 
bus. American,  Delta,  United,  Northwest,  TWA,  America-West — 
those  are  the  ones  that  come  to  mind — have  purchased  and/or  oper- 
ate Airbus  equipment.  And  sure,  there  are  probably  some  very  fa- 
vorable terms  that  have  been  offered  there. 

Being  a  follower  of  the  airline  industry,  I  would  hate  to  see  the 
additional  burdens  placed  upon  the  airline  industry,  albeit  perhaps 
to  the  benefit  of  the  U.S.  manufacturers,  by  excluding  Airbus  or 
any  other  manufacturer,  Fokker  and  others,  the  Germans,  who 
may  or  may  not  participate  in  the  market,  from  the  competitive 
process. 

Senator  Danforth.  Well,  Mr.  Pettee,  there  is  not  any  competi- 
tive process.  I  mean,  this  is  not  real  competition.  Airbus  is  a  totally 
phony  operation.  I  mean,  there  is  no  market  system  that  has  pro- 
duced Airbus.  There  is  no  American  company  that  I  know  of  that 
could  survive  2  decades  of  losses,  never  make  a  profit,  be  shored 
up  exclusively  by  the  subsidies  of  foreign  governments,  and  fur- 
thermore have  its  sales  force,  strongly  supported  by  the  foreign 
governments  operating  around  the  world,  strong-arming  pur- 
chasers of  aircraft.  This  is  not  any  market  system. 

Obviously,  the  U.S.  airlines  would  like  to  buy  from  whomever 
they  want.  But  I  do  not  think  that — I  mean,  maybe  Mr.  Crandall 
would  like  that,  and  maybe  I  am  being  just  sort  of  churlish  as  a 
single  member  of  the  Senate.  But  I  can  tell  you  that  I  would  not 
be  enthusiastic  about  a  program  that  would,  in  effect,  join  with  the 
Europeans  in  subsidizing  the  purchase  of  this  ridiculously  sub- 
sidized product  called  Airbus. 

So,  that  would  be  my  view.  But  I  am  not  sure  that  the  loan  guar- 
antee idea  is  a  great  idea.  Maybe  it  is.  It  is  not  part  of  my  program 
as  of  now.  I  am  willing  to  look  at  it.  I  do  understand  that  if  we 
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do  it  and  we  keep  out  Airbus,  we  have  been  sort  of  hooked  on  our 
own  self-created  problem  with  respect  to  the  Airbus  agreement.  I 
mean,  it  really  is  a  Rube  Goldberg  operation,  in  my  opinion,  if  the 
next  phase  of  our  activity  is  going  to  be  to  provide  loan  guarantees 
so  that  American  Airlines  can  buy  Airbus. 

Well,  you  all  have  been  very  good  and  very  patient,  waiting 
around  so  long  this  morning,  and  I  appreciate  your  testimony.  I 
would  like  this  to  go  on.  It  is  rare  that  a  Republican  gets  to  chair 
a  meeting  even  if  nobody  else  is  here.  [Laughter.] 

But  thank  you  very  much  for  your  participation  and  your  con- 
tribution. 

[Whereupon,  at  12:30  p.m.,  the  hearing  was  adjourned.] 
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Letter  From  Jeff  Lawrence,  Associate  Administrator  for  Legislative 

Affairs,  NASA 

May  19,  1993. 

The  Honorable  ERNEST  F.  HoLLINGS, 
U.S.  Senate, 
Washington,  DC    20510 

Dear  Mr.  Chairman:  The  National  Aeronautics  and  Space  Administration 
(NASA)  has  reviewed  the  bill  S.  419,  the  "Aeronautical  Technology  Consortium  Act 
or  1993,"  which  has  been  referred  to  your  committee.  I  would  like  to  share  the  re- 
sults of  our  review  with  you  so  that  they  may  be  taken  into  consideration  during 
the  committee's  upcoming  deliberations. 

S.  419  would  require  the  President  to  establish  an  Aeronautical  Technology  Pro- 
gram, which  would  be  an  interagency  efTort  to  coordinate  and  expand  Federal  re- 
search and  development  programs  relating  to  aeronautical  technologies  and  related 
manufacturing  tecnnologies.  This  Program  would  be  implemented  and  administered 
by  an  Aeronautical  Technology  Coordinating  Committee  (the  coordinating  Commit- 
tee) composed  of  the  Director  of  the  Office  of  Science  and  Technology  Policy  (OSTP) 
(who  is  to  be  the  chairperson),  the  Secretaries  of  Defense,  Commerce  and  Transpor- 
tation, the  Administrator  of  NASA,  and  the  Director  of  the  National  Science  Foun- 
dation. 

One  of  the  purposes  of  this  Program  would  be  to  assist  the  United  States'  com- 
mercial aircraft  industry  in  developing  an  industry-led  Aeronautical  Technology 
Consortium,  and  to  provide  Federal  assistance  to  the  consortium  and  subordinate 
joint  ventures  for  research  and  development  and  commercialization  of  aeronautical 
technologies  applicable  to  large  civil  aircraft.  The  bill  would  also  establish  an  Aero- 
nautical Technology  Advisory  Committee  to  advise  both  the  Coordinating  Committee 
and  the  Consortium  on  the  goals,  activities  and  policies  of  each. 

NASA  and  the  Administration  strongly  support  increased  national  emphasis  on 
aeronautics  research  as  a  means  to  enhance  tne  competitiveness  of  the  U.S.  aircraft 
industry.  This  support  is  clearly  reflected  in  the  18  percent  increase  in  funding  for 
NASA  aeronautics  research  in  the  President's  FY  1994  budget.  As  part  of  this  in- 
creased emphasis,  we  recognize  the  critical  need  to  strengthen  coordination  among 
Federal  agencies  involved  in  aeronautical  research  and  technology  development  in 
order  to  better  support  the  U.S.  aeronautical  industry,  and  we  strongly  support  the 
legislation's  objectives  in  this  regard. 

However,  we  do  have  some  specific  concerns  about  selected  provisions  of  S.  419. 
These  concerns  relate  to  the  proposed  statutory  creation  of  additional  coordinating 
bodies  and  advisory  groups  and  to  the  proposed  mechanism  for  creation  of  industry 
consortia.  These  provisions  may  not  be  necessary  in  light  of  the  President's  recent 
actions  in  this  area.  As  you  are  aware,  the  President  has  expressed  his  strong  sup- 
port for  a  healthy  and  highly  competitive  U.S.  aviation  industry.  In  fact,  he  has  sup- 
ported creation  of  a  "National  Commission  to  Ensure  A  Strong  Competitive  Airline 
Industry"  to  review  all  major  facets  of  the  aviation  industry  including  tax,  trade, 
regulatory  and  technology  issues,  she  members  of  the  Commission  have  already 
been  named  and  their  findings  and  recommendations  are  due  in  less  than  90  days. 

We  believe  that  this  Commission  will  address  many  of  the  concerns  that  are 
raised  in  the  proposed  legislation  and  therefore  recommend  that  you  delay  action 
pending  the  Commission's  report. 

As  for  the  specifics  of  this  legislation,  we  are  concerned  with  the  following: 

(1)  Aeronautical  Technology  Consortium— We  believe  that  creation  of  consortia 
should  be  decided  by  specific  industry  market  needs  and  not  by  statute.  Although 
there  are  clear  advantages  to  creations  of  consortia  in  general,  to  create  one  large 
consortium  could  prove  restrictive,  inflexible,  and  may  in  fact  discourage  industry 
participation.  Instead,  we  recommend  that  consortia  he  formed  on  a  case  by  case 

(73) 


74 

basis  in  response  to  specific  needs  identified  by  U.S.  companies.  For  example,  a 
team  of  U.S.  companies  and  universities  are  currently  working  together  on  a  NASA 
materials  project  for  high-speed  research. 

Another  example  of  the  need  for  these  dynamic  and  focused  relationships,  is  the 
recently  formed  aeronautics  R&D  facility  task  group  which  is  formulating  a  coordi- 
nated national  plan  for  world  class  aeronautics  R&D  facilities  that  meets  the  cur- 
rent and  projected  needs  for  commercial  and  government-sponsored  research  and  de- 
velopment. This  task  group  is  looking  at  a  broad  range  of  needed  aeronautics  re- 
search facilities  (e.g.,  wind  tunnels,  test  stands,  etc.)  to  support  technology  develop- 
ment (e.g.  aerodynamics,  aeroacoustics,  propulsion,  etc.)  across  the  entire  spectrum 
of  speed  regimes  (e.g.,  transonic,  subsonic,  supersonic,  and  hypersonic).  Task  Group 
membership  includes  both  federal  and  industry  (e.g..  General  Electric,  Boeing, 
McDonnell  Douglas,  United  Technologies/Pratt  &  Whitney,  etc.)  representatives. 

Second,  the  bill  cites  the  Sematech  consortium  as  the  model  for  the  Aeronautical 
Technology  Consortium.  We  believe  that  this  comparison  misses  the  distinctive  fea- 
tures of  the  aircraft  industry.  Aircraft  often  require  over  a  decade  of  research  and 
technology  development  before  a  product  is  brought  to  market,  unlike  the  semi- 
conductor products  which  can  be  done  in  a  few  years  or  even  months.  Moreover, 
with  the  longer  development  horizon,  it  is  significantly  more  difficult  for  aircraft 
companies  to  match  government  funding  early  in  a  program  as  required  by  the  bill. 

Finally,  the  bill's  restrictive  language  regarding  non-U .S.  companies  may  unneces- 
sarily inhibit  U.S.  companies  from  gaining  access  to  aircraft  markets  that  are  con- 
trolled by  governmental  policies. 

Therefore,  we  recommend  the  requirement  for  an  Aeronautical  Technology  Con- 
sortium be  adjusted  to  allow  for  industry  to  decide  when  to  create  it,  who  can  par- 
ticipate, and  which  government  programs  it  will  apply  to. 

(2)  Aeronautical  Technology  (Coordinating  Committee — Pending  the  findings  from 
the  Commission,  OSTP  plans  to  create  an  interagency  mechanism  within  its  exist- 
ing mandate  to  address  many  of  the  key  issues  raised  in  the  proposed  legislation. 
We  recommend  you  allow  the  OSTP  Director  the  opportunity  to  create  an  appro- 
priate coordinating  mechanism,  as  is  needed,  rather  than  statutorily  mandate  its 
creation. 

(3)  Aeronautical  Technology  Advisory  Committee — We  agree  that  industry  partici- 
pation and  input  for  government  technology  programs  is  needed  to  maintain  the 
proper  focus;  however,  we  believe  it  would  oe  premature  to  decide  on  creation  of  a 
specific  new  advisory  group  before  the  Commission  has  had  a  chance  to  present  its 
finding.  Moreover,  we  are  generally  seeking  to  avoid  creating  new  advisory  commit- 
tees. The  President  has  recently  directed  that  the  number  of  federal  advisory  com- 
mittees not  required  by  statute  be  reduced  by  one-third. 

NASA  and  other  interested  agencies  are  continuing  to  review  the  bill  and  may 
have  additional  comments  at  a  later  time.  We  look  forward  to  working  with  your 
Committee. 

The  Office  of  Management  and  Budget  has  advised  that,  from  the  standpoint  of 
the  Administration's  program,  there  is  no  objection  to  the  submission  of  this  report 
to  the  Congress. 
Sincerely, 

Jeff  Lawrence, 
Associate  Administrator  for  Legislative  Affairs,  NASA. 


Letter  From  Stephen  H.  Kaplan  and  Mortimer  L.  Downey 

May  19,  1993. 

The  Honorable  Larry  Pressler, 
U.S.  Senate, 
Washington,  DC    20510 

Dear  Senator  Pressler:  We  appreciate  the  opportunity  we  had  Monday  to  dis- 
cuss with  you  the  aviation  accident  April  19  that  took  eight  lives,  including  Gov- 
ernor Mickelson's,  and  the  steps  we  can  take  to  prevent  another  such  tragic  acci- 
dent. Small  aircraft  safety  is  and  should  be  a  priority  at  the  Federal  Aviation  Ad- 
ministration (FAA). 

You  expressed  particular  concern  that  the  interaction  between  the  FAA  and  the 
National  Transportation  Safety  Board  (NTSB)  may  have  involved  bureaucratic  fric- 
tion that  interfered  with  issuance  of  the  appropriate  airworthiness  directive  as  soon 
as  there  was  a  basis  for  one.  We  have  looked  into  the  chronology  in  this  case  and 
found  that  the  relationship  worked  as  it  was  intended  under  statute,  and  that  both 
agencies  appear  to  have  done  their  best  with  the  information  they  had  available. 
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This  by  no  means  suggests  that  further  steps  would  not  improve  safety  for  the  pub- 
Uc. 

The  NTSB  was  created  by  Congress  to  investigate  transportation  accidents,  make 
determinations  of  probable  cause,  and  make  safety  reconmiendations  to  the  regulat- 
ing agency,  in  this  case  the  FAA.  Congress  separated  the  NTSB  from  the  Depart- 
ment in  1975  to  help  assure  the  independence  of  its  accident  findings  and  safety 
recommendations.  The  responsibility  for  issuing  safety  regulations  and  directives  is 
lodged  separately  with  the  FAA,  freeing  the  NTSB  from  any  of  the  balancing  of  is- 
sues implicit  in  the  regulatory  process,  but  the  FAA  has  a  statutory  duty  to  consider 
and  respond  to  all  NTSB  recommendations  on  air  safety.  The  record  shows  a  very 
high  level  of  positive  response  by  the  FAA  to  NTSB  recommendations,  with  more 
that  90  percent  of  its  urgent  recommendations,  and  more  than  80  percent  of  all  its 
recommendations,  adopted  by  the  FAA.  DOT's  Inspector  General  has  examined  the 
FAA's  record  of  response  and  found  that,  except  in  the  case  of  the  lowest  priority 
recommendations,  the  FAA  has,  on  average,  responded  to  the  NTSB  more  rapidly 
than  its  guidelines  specify  for  response. 

Without  making  any  ultimate  judgment  about  the  causes,  we  would  like  to  review 
the  facts  leading  up  to  the  April  19  crash.  The  first  evidence  FAA  had  of  a  problem 
with  the  propeller  in  question  was  the  loss  of  a  propeller  in  flight  from  an  MU-2B- 
60  aircraft  September  27,  1991,  followed  by  a  safe  landing.  The  specific  model  pro- 

¥eller  had  been  in  service  for  20  years  with  millions  of  flight  hours  accumulated, 
he  NTSB's  investigation  led  to  an  August  1992  recommendation  to  the  FAA  that 
it  join  with  the  propeller  manufacturer  in  developing  a  non-destructive  inspection 
technique  to  examine  the  inner  propeller  surfaces  for  the  fatigue  cracking  that  ap- 
peared to  be  the  cause  of  the  failure.  The  NTSB  recognized  that  disassembly  to  ex- 
amine the  inner  areas  could  lead  to  maintenance-induced  damage  that  might  be 
more  serious  than  the  cracking  it  sought  to  locate.  NTSB  also  recommended  requir- 
ing an  inspection  schedule  of  blades  in  service  over  3,000  hours. 

The  FAA  responded  quickly  to  the  August  recommendation  by  advising  the  NTSB 
on  October  26  that  a  review  of  relevant  information  was  underway.  Although  not 
mentioned  in  the  October  26  letter,  the  FAA  had  begun  discussing  a  non-destructive 
inspection  technique,  as  recommended  by  the  NTSB,  with  the  manufacturer. 

On  January  4,  1993,  the  FAA  provided  its  full  response  to  the  NTSB.  The  agency 
had  examined  all  the  relevant  historical  data  on  the  propeller  type  and  similar  pro- 
pellers in  use  over  three  decades  and  found  no  comparable  case  of  cracking.  The 
manufacturer's  testing  showed  that  stress  levels  of  the  propeller  area  in  question 
were  acceptable,  and  that  no  metallurgical  discrepancies  were  found  in  the  hub  ma- 
terial. FAA  reviewed  the  service  history  of  the  propeller  and  contacted  propeller 
overhaul  shops  to  gather  any  additional  anecdotal  information.  No  cracking  at  all 
had  been  reported  in  thousands  of  normal  maintenance  sessions.  Because  this  led 
the  FAA  to  conclude  the  1991  case  was  an  isolated  incident,  the  FAA  decided  not 
to  issue  a  mandatory  inspection  directive  at  the  time.  Significantly,  no  method  had 
been  (or  yet  has  been)  developed  to  permit  inspection  that  avoids  disassembly  and 
the  possibility  of  maintenance-induced  damage.  The  FAA  indicated  it  was  continu- 
ing to  monitor  the  service  performance  of  this  propeller.  On  March  4,  the  NTSB  re- 
sponded and  reiterated  its  view  that  a  non-destructive  inspection  methodology 
should  be  developed  and  applied.  The  NTSB  also  noted  concern  that  the  FAA  had 
not  seen  a  need  to  review  the  design  and  fabrication  of  similar  propeller  types. 

The  FAA  and  the  manufacturer  have  ^continued  the  search  for  an  inspection  meth- 
od that  avoids  disassembly  and  the  risk  of  induced  damage.  Many  methods,  includ- 
ing x-ray,  eddy  current,  and  ultrasonic  techniques,  have  been  evaluated  and  found 
unsatisfactory.  The  manufacturer  has  concluded  that  current  technology  is  not  at 
a  stage  where  inspection  can  be  accomplished  without  disassembly. 

When  the  April  19  crash  occurred,  involving  an  identical  model  aircraft,  the  FAA 
responded  within  10  days  by  establishing  that  a  pattern  of  fatigue  cracking  existed, 
and  that  inspection  involving  disassembly  must  be  undertaken.  In  view  of  the  poten- 
tial for  damage  in  the  inspection,  the  FAA  has  required  that  the  inspection  only  be 
conducted  at  the  manufacturer's  factory  laboratory.  This  step  is  intended  to  maxi- 
mize speed  and  consistency  of  data  collection  as  well  as  minimize  the  possibility  of 
maintenance-induced  damage.  The  FAA  continues  to  work  closely  with  the  NTSB 
on  this  issue,  but  the  engineering  and  other  data  do  not  suggest  an  explanation  for 
the  cracking  and  fracture. 

In  our  review  of  these  facts,  it  appears  that  the  two  agencies  performed  appro- 
priately. Nonetheless,  we  look  forward  to  working  with  Congress  specifically  on  how 
the  area  of  small  aircraft  safety  might  obtain  greater  emphasis.  The  accident  statis- 
tics demonstrate  that  the  safety  record  has  steadily  improved.  The  FAA  believes 
that  the  high  profile  it  gives  small  aircraft  safety,  such  as  its  small  airplane  air- 
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worthiness  reviews  and  its  positive  safety  outreach  program,  contributes  to  the  im- 
provement. However,  we  should  continue  to  pursue  further  improvement. 

We  share  Secretary  Pena's  firm  belief  ana  the  fundamental  premise  that  the  De- 
partment of  Transportation  is  committed  first  and  foremost  to  safety  in  the  day-to- 
day operations  of  all  modes  of  transportation.  He  strongly  supports  the  NTSB  in  its 
role  in  the  area  and  intends  to  monitor  the  response  of  all  DOT  agencies  to  the 
NTSB's  recommendations. 

In  closing,  we  hope  to  have  the  opportunity  to  work  with  you  and  the  Aviation 
Subcommittee  on  the  continuing  issue  of  small  aircraft,  safety. 
Sincerely, 

Stephen  H.  Kaplan. 
Mortimer  L.  Downey. 


Question  Asked  by  Senator  Pressler  and  Answer  Thereto  by  FAA/NTSB 

Question.  Are  you  familiar  with  the  current  relationship  between  the  DOT,  the 
FAA,  and  the  NTSB?  In  your  position  at  the  Department  of  Transportation,  what 
role  do  you  feel  the  DOT  should  play  in  its  relationship  with  the  FAA  and  the 
NTSB?  Are  you  satisfied  with  the  current  relationship  between  DOT  and  the  FAA? 
Do  you  feel  that  the  FAA,  like  the  NTSB,  should  be  an  agency  independent  of  the 
DOT?  What  is  the  Administration's  feeling  on  these  issues?  What  are  some  ways 
that  the  DOT  can  best  utilize  the  FAA  or  other  resources  to  promote  and  enforce 
small  aircraft  safety? 

Answer.  I  am  generally  familiar  with  the  relationship  between  the  DOT,  the 
FAA,  and  the  NTSB,  and  the  different  statutory  roles  that  the  NTSB  and  FAA  have 
in  promoting  safety.  The  NTSB  is  responsible  lor  accident  investigation  and  making 
safety  recommendations  to  the  FAA.  The  FAA  bears  responsibility  for  the  promulga- 
tion and  enforcement  of  safety  regulations,  and  is  charged  with  responding  directly 
to  NTSB  safety  recommendations.  DOT  maintains  general  oversight  over  this  rela- 
tionship, not  second-guessing  FAA  on  its  technical  safety  judgments,  but  assurmg 
that  FAA  (and  other  modes  of  transportation)  are  working  cooperatively  with  the 
NTSB  and  meeting  prescribed  timetables  for  responding  to  NTSB  recommendations. 

Based  on  my  knowledge  of  the  Department  to  date,  I  believe  this  relationship  is 
probably  the  appropriate  one  for  DOT,  given  the  FAA's  safety  mandate  and  the 
technical  expertise  it  possesses.  I  would  note  that  a  recent  DOT  Inspector  General 
report  credited  FAA  with  overall  timely  response  to  NTSB  recommendations.  Also, 
I  am  advised  that,  historically,  FAA  has  adopted  more  than  80  percent  of  NTSB  rec- 
ommendations. More  than  90  percent  of  the  NTSB  Class  I  (urgent)  recommenda- 
tions have  been  adopted  by  the  FAA. 

In  terms  of  FAA's  status  within  the  Department,  I  believe  that  maintaining  the 
current  relationship  is  appropriate.  Secretary  Pena  has  established  a  positive  work- 
ing relationship  with  the  FAA,  and  we  expect  to  build  on  that  spirit  of  cooperation. 
All  of  us  agree  that  aviation  safety  must  occupy  the  highest  priority  within  the  FAA, 
and  that  efforts  must  continue  to  improve  upon  the  excellent  safety  record  attained 
in  all  segments  of  air  transportation.  In  fact,  I  am  told  that  the  general  aviation 
safety  record  has  seen  continuous  long-term  improvement,  resulting  in  the  lowest 
accident  rate  in  history  in  1992.  FAA  enhancea  safety  regulations  and  a  positive 
safety  outreach  program  undoubtedly  have  contributed  to  this  improvement. 

Most  important,  I  agree  with  Secretary  Peiia's  conviction  that  we  cannot  simply 
be  content  with  the  current  record,  no  matter  how  good,  and  that  we  must  work 
with  the  FAA  to  assure  that  it  possesses  the  necessary  resources,  and  continued 
commitment  from  the  Administrator  to  the  air  trafiic  controller,  to  perform  its  safe- 
ty functions  to  the  best  of  its  ability. 


Question  Asked  by  Senator  Inouye  and  Answer  Thereto  by  Mr.  Downey 

Question.  You  are  no  doubt  well  aware  of  the  serious  financial  problems  in  which 
our  nation's  aviation  industry  finds  itself.  In  Hawaii,  we  have  a  microcosm  of  those 
problems  among  our  State's  intra-island  carriers.  These  financial  problems,  how- 
ever, are  even  more  dramatic  and  more  serious  to  our  State  in  terms  of  social  and 
economic  impact  because  air  service  is  the  only  means  by  which  passengers  and,  in 
many  cases,  cargo,  move  throughout  the  seven  inhabited  islands  which  comprise  Ha- 
waii. Recently,  the  Hawaii  Legislature  enacted  legislation  which  provides  a  loan 
guarantee  mechanism  for  our  intrastate  carriers  and  a  iegulatory  regime  for  intra- 
state carrier  operations.  The  purpose  for  the  legislation  was  to  ensure  that  air  serv- 
ice is  maintained  among  our  islands  and  to  provide  a  controlled  structure  in  which 
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the  economic  health  of  our  intrastate  carriers  could  be  restored,  while  safeguarding 
the  consumer  interest  of  Hawaii  residents.  The  bUl  will  only  affect  truly  intrastate 
flights.  The  State  legislation  requires  a  change  in  federal  law  before  its  provisions 
become  effective.  Recognizing  the  unique  role  air  service  has  on  the  transportation 
of  people  and  goods  in  Hawaii,  will  you  and  the  Department  of  Transportation  sup- 
port such  a  change  in  federal  law  with  respect  to  tnis  legislation  and  join  with  me 
and  my  colleagues  in  attempting  to  make  necessary  feoeral  statutory  changes  to 
allow  this  legislation  to  become  effective  in  the  State  of  Hawaii? 

Answer.  I  am  advised  that  the  Department's  policy  and  legal  offices  are  aware 
of  the  new  provisions  passed  by  the  Hawaii  Legislature,  which  provide  a  loan  guar- 
antee mechanism  for  inter-island  airlines  as  well  as  a  regulatory  regime  for  inter- 
island  airline  operations.  However,  the  Department  has  not  yet  developed  its  posi- 
tion on  the  legislation. 

I  recognize  the  significance  of  dependable  air  transportation  to  Hawaii  and  its 
unique  place  in  the  nation's  air  transportation  system.  Like  Alaska,  the  state  has 
intrastate  air  transport  needs  that  are  rarely  faced-by  any  other  state.  We  would 
be  pleased  to  work  with  you  and  with  the  Committee  on  addressing  these  needs  ap- 
propriately. 

In  addressing  the  issues,  it  is  important  to  consider  that  the  Federal  Aviation  Act 
of  1958  and  its  predecessor  statutes  have  long  stood  for  the  proposition  that  aviation 
is  inherently  an  issue  of  interstate  commerce.  I  am  told  that,  as  the  law  stands. 
Congress  explicitly  preempted  state  regulation  of  the  "rates,  routes,  or  services"  of 
certificated  air  carriers.  Any  proposed  change  in  this  fundamental  aspect  of  aviation 
regulation  deserves  the  highest  level  of  scrutiny.  I  am  prepared  to  work  with  the 
Congress  if  it  is  your  desire  to  review  this  matter. 


QuEOTioN  Asked  by  Senator  Inouye  and  Answer  Thereto  by  Mr.  Kaplan 

Question.  On  February  23,  1993,  I  sent  a  letter  to  Secretary  Peiia  regarding  a  De- 
partment of  Transportation  Inspector  General's  report  which  questioned  the  treat- 
ment of  Hawaii  state  airport  revenues  which  are  transferred  from  the  Hawaii  State 
Airport  Revenue  Fund  into  the  State  of  Hawaii  General  Fund.  The  Inspector  Gen- 
eral asserted  in  that  report  that  the  State  should  repay  $36.7  million  of  State  funds 
to  the  State  Airport  Revenue  Fund.  My  letter  further  details  the  various  aspects  of 
this  issue  and  states  my  belief  that  the  State  of  Hawaii  dearly  meets  the  prior 
exdusion  or  "grandfather"  provision  of  the  applicable  statute  which  the  Inspector 
General  asserts  the  State  has  violated.  As  Ranking  Member  of  the  Senate  Aviation 
Subcommittee  at  the  time  that  the  Airport  and  Airway  Improvement  Act  was  en- 
acted, I  can  assure  you  that  it  was  my  oelief  that  the  statutory  language  we  wrote 
was  designed  to  protect  the  airport  financing  structure  which  the  State  of  Hawaii 
has  had  in  place  since  1955.  May  I  ask  you  to  advise  me  as  soon  as  possible  as  to 
when  this  issue  will  be  resolved.  Follow-up  efforts  by  the  State  of  Hawaii  Depart- 
ment of  Transportation  and  my  own  staff  have  failed  to  obtain  any  additional  infor- 
mation. Moreover,  the  Federal  Aviation  Administration  has  prevented  the  State 
from  receiving  any  airport  discretionary  grants  or  even  approve  proposed  consult- 
ants for  an  environmental  impact  study  at  Maui's  Kahului  Airport  until  this  issue 
is  resolved.  At  a  time  when  the  President's  economic  program  is  promoting  job  cre- 
ation and  long-term  investment,  we  in  Hawaii  are  unable  to  take  any  steps  in  that 
direction  with  respect  to  our  vital  air  service  system. 

Answer.  I  am  sensitive  to  Hawaii's  concern  about  this  issue.  I  understand  that 
the  DOT  staff  has  drafted  a  determination  on  this  matter,  which  is  in  the  dearance 
process  A.  within  the  Department.  The  Department  anticipates  a  response  to  the 
State  by  the  end  of  this  month,  and  DOT  will  certainly  notify  you  of  the  determina- 
tion. 


Questions  Asked  by  Senator  Hollings  and  Answers  Thereto  by  Dr.  Perry 

AMERICAN  technology 

Question  1.  Do  you  believe  that  American  manufacturers  are  behind  Airbus  in 
terms  of  technology? 

Answer.  No.  We  believe  the  American  aircraft  industry  is  the  world's  leader  in 
both  technology  and  competitiveness,  although  there  is  no  doubt  that  competition 
is  keen.  An  argument  is  sometimes  made  tnat  Airbus  aircraft  are  more  techno- 
logically advanced  than  current  U.S.  commercial  aircraft — digital  electronic  flight 
control  is  an  example  often  cited.  However,  the  technology  incorporated  into  an  air- 
craft depends  on  the  date  of  introduction  of  the  aircraft  and  the  design  choices  made 
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by  the  manufacturers,  and  is  not  necessarily  indicative  of  the  technological  state  of 
the  art.  For  example,  in  the  case  of  electronic  flight  control,  this  was  first  dem- 
onstrated in  the  United  States  in  1873,  and  has  been  incorporated  into  many  mili- 
tary aircraft.  So,  the  fact  that  electronic  flight  control  has  not  yet  been  incorporated 
into  an  in-service  U.S.  commercial  aircraft  does  not  indicate  that  the  United  States 
is  technologically  behind,  but  rather  that  the  manufacturers  have  opted  not  to  incor- 
porate it  as  yet — the  Boeing  777  will  be  the  first  U.S.  commercial  aircraft  with  elec- 
tronic flight  control. 

Question  2.  One  aspect  of  S.  419  would  mandate  an  aircraft  technology  coordinat- 
ing process,  with  the  Ofiice  of  Science  and  Technology  Policy  as  the  lead  agency, 
and  the  Department  of  Transportation,  the  Department  of  Defense,  the  National 
Aeronautics  and  Space  Administration,  and  the  Department  of  Commerce  having 
input.  Currently,  are  there  any  problems  in  coordination  among  the  agencies?  Are 
there  any  advisory  committees  that  provide  industry  input  into  agency  research  pro- 
grams? 

Answer.  We  do  not  believe  there  are  major  problems  in  coordination  among  the 
agencies,  but  we  do  believe  that  coordination  can  and  will  be  improved.  Consider- 
able efTort  is  devoted  at  all  levels  to  ensure  that  our  aeronautical  technology  pro- 
grams are  complementary  with  those  of  other  agencies,  and  that  they  address  needs 
in  our  respective  mission  areas.  An  area  that  perhaps  could  be  improved  is  obtain- 
ing a  greater  degree  of  a  priori  integration  of  our  programs,  and  we  are,  for  exam- 
ple, currently  workmg  with  NASA  to  revise  the  operation  of  the  Aeronautics  and 
Astronautics  Coordination  Board  toward  this  end. 

DOD  has  no  formal  advisory  committees — analogous  to  NASA's  Aeronautics 
Adivisory  Committee — that  are  dedicated  to  providing  input  into  our  aeronautics 
technology  programs.  We  do  have  several  committees — for  example,  the  Defense 
Science  Board,  the  Army  Science  Board,  and  the  Air  Force  Scientific  Advisory 
Board — that  provide  input  for  our  aeronautical  research  programs  from  time  to 
time.  Of  equal  importance,  we  have  many  less  formal  relationships  with  the  aircraft 
industry  that  provide  continuing  opportunities  for  a  full  exchange  of  views  on  our 
respective  aeronautical  technology  programs. 


Questions  Asked  by  Senator  Rollings  and  Answers  Thereto  by  Mr.  Hauser 

Question  1.  In  your  testimony  you  suggested  that  product  liability  reform  "is  an 
item  that  is  on  the  Administration's  agenda".  You  also  stated  that  '"fhe  Administra- 
tion is  studying  carefully  what  kind  of  improvements  could  be  undertaken".  There 
has  been  much  debate  over  this  issue  before  the  Commerce  committee  and  within 
the  Senate.  Is  the  Department  of  Commerce  the  agency  responsible  for  determining 
the  Administration's  position  on  this  issue?  Who  has  the  responsibility  within  the 
Department  of  Conmierce  to  make  recommendations  concerning  product  liability? 

Answer.  The  Department  of  Commerce  follows  very  closely  eiTorts  to  change  the 
product  liability  system.  However,  the  issues  involved  in  changing  our  product  li- 
ability laws  are  of  interest  not  only  to  this  Department,  but  also  many  others,  in- 
cluding the  Department  of  Justice  and  Labor.  In  the  Department,  the  Secretary  can 
rely  on  a  broad  range  of  ofticials  for  advice,  including  the  General  Counsel,  the  As- 
sistant to  the  Secretary  for  Policy,  the  Under  secretary  for  international  Trade  and 
the  Under  Secretary  for  Economic  and  Statistical  Affairs. 

Question  2.  In  a  letter  to  Congressman  Tom  Lewis  (R-Fl),  the  Secretary  stated: 
"I  intend  to  ask  the  National  Economic  Council  to  consider  your  request  [regarding 
the  effect  of  product  liability  on  the  aeronautics  industry)  that  the  Government  un- 
dertake an  independent  assessment  of  the  magnitude  of  product  liability  law  on 
U.S.  aeronautics  competitiveness."  Does  the  Department  of  Commerce  have  a  posi- 
tion regarding  product  liability  legislation?  Does  the  Secretary  intend  to  ask  the 
NEC  to  consider  whether  this  issue  of  product  liability  legislation  should  be  consid- 
ered? Would  you  please  clarify  for  the  record  the  Department's  position  on  this 
issue? 

Answer.  The  Department  has  not  taken  a  position  regarding  product  liability  leg- 
islation. To  clarify  the  record,  in  light  of  the  broad  range  of  agencies  that  have  an 
interest  in  this  topic,  Secretary  Brown  has  expressed  an  intent  to  ask  the  National 
Economic  Council  to  consider  several  Congressmen's  request  that  the  Government 
undertake  an  independent  assessment  of  the  magnitude  of  the  impact  of  product  li- 
ability laws  on  U.S.  aeronautics  competitiveness. 

Question  3.  Do  you  believe  that  American  manufacturers  are  behind  Airbus  in 
terms  of  technology? 

Answer.  In  terms  of  technology,  the  U.S.  aircraft  industry  does  not  lag  behind 
Airbus  or  any  foreign  competitor.  However,  the  United  States  does  not  continue  to 
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hold  the  substantial  technology  lead  it  enjoyed  in  the  1950's  through  the  1970's.  The 
technology  gap  has  narrowed  and,  in  some  instances,  the  Airbus  countries  are  ahead 
of  the  United  States  in  the  commercialization  of  technology.  For  example,  even 
though  NASA  developed  the  fly-by-wire  technology,  Airbus  was  the  first  manufac- 
turer to  use  the  technology  on  its  aircraft.  As  the  aircraft  industry  becomes  more 
international,  the  competition  in  terms  of  technology  is  becoming  more  intense. 

To  maintain  or  increase  the  U.S.  competitive  edge,  the  United  States  has  to  forge 
stronger  cooperation  channels  between  government  and  industry.  We  also  have  to 
become  more  aware  of  the  technological  developments  available  to  our  competitors. 

The  Administration  is  placing  greater  emphasis  on  the  conmiercial  aspects  of  U.S. 
Government  research  and  technology.  We  continue  to  lead  in  overall  aerospace  tech- 
nology, but  the  race  to  maintain  leadership  has  many  international  competitors  and 
the  technological  skills  of  the  major  competitors,  including  Airbus,  could  surpass  the 
United  States  in  the  next  century  if  we  do  not  build  a  strong  government-industry 
technology  program. 

Question  4.  One  aspect  of  S.  419  would  be  to  mandate  an  aircraft  technology  re- 
search and  development  coordinating  process,  with  the  Office  of  Science  and  Tech- 
nology as  the  lead  agency,  and  the  Department  of  Transportation,  the  Department 
of  Defense,  the  National  Aeronautics  and  Space  Administration  (NASA),  and  the 
Department  of  Commerce  having  input.  Currently,  are  there  any  problems  in  coordi- 
nating among  the  agencies?  Are  there  advisory  committees  that  currently  provide 
industry  input  into  agency  research  programs? 

Answer.  The  coordination  process  between  agencies  can  be,  and  is  being  im- 
proved. As  I  testified,  many  of  the  activities  proposed  in  S.  4 19  are  already  being 
conducted  at  the  agency  level.  The  Oflice  of  Science  and  Technology  Policy  is  consicl- 
ering  ways  to  improve  interagency  coordination.  In  many  instances,  individual  agen- 
cies nave  been  working  with  U.S.  industry  and  receiving  advice  on  an  agency-by- 
agency  basis.  Commerce,  for  instance,  continuously  seeks  industry  advice  in  many 
sectors,  including  aerospace,  through  the  industry  sector  advisory  committee  proc- 
ess. Other  agencies  have  similar  mechanisms  for  ensuring  industry  participation  in 
the  decision  process. 

Greater  sharing  of  the  industry  advice,  as  well  as  understanding  the  policy  prob- 
lems facing  each  agency,  are  goals  of  the  Administration  as  we  develop  a  coordi- 
nated approach  to  the  problems  of  the  aerospace  industry.  EfTorts  toward  better 
communication  and  coordination  will  require  increased  commitment  and  coopera- 
tion. 

Question  5.  Because  of  its  relationship  to  the  European  governments.  Airbus  is 
able  to  initiate  projects  that  U.S.  manufacturers  cannot,  particularly  because  of  the 
financing  it  can  obtain.  While  all  of  the  U.S.  companies  have  had  to  reduce  produc- 
tion. Airbus,  despite  a  series  of  cancellations,  has  not  reduced  production  and  will 
be  marketing  "whitetails" — aircraft  produced  without  an  immediate  buyer.  Have  you 
had  any  indications  that  Airbus  will  be  selling  whitetails?  In  this  regard,  is  the  De- 
partment of  Commerce  monitoring  the  financing  schemes  employed  oy  Airbus?  Are 
there  concerns  about  walk  away  leases  or  other  terms?  Are  such  schemes  permitted 
under  the  Large  Aircraft  Sector  Understanding  (LASU),  which  specifies  the  terms 
and  conditions  of  official  export  financing  for  large  aircraft? 

Answer.  The  Department  of  Commerce  has  been  monitoring  the  production  and 
marketing  activities  of  Airbus  and  will  continue  to  look  for  instances  of  activities 
that  could  violate  provisions  contained  in  U.S.  bilateral  or  international  trade  agree- 
ments. Due  to  the  downturn  in  orders.  Airbus  has  stated  that  it  is  reducing  produc- 
tion of  certain  models  and  revising  its  production  schedules  for  the  future.  As  Airbus 
has  a  substantial  backlog  and  is  in  tne  process  of  adding  production  lines  for  its 
A330/340  program,  it  is  realistic  that  it  can  revise  production  plans  and  avoid  pro- 
ducing whitetails  without  incurring  reductions  in  workforce  similar  to  those  faced 
by  U.S.  industry.  Commerce  will  closely  watch  the  situation  involving  possible 
whitetails. 

Regarding  the  financing  options  Airbus  is  oflering  to  its  customers,  the  Adminis- 
tration continues  to  monitor  these  schemes.  To  date,  Airbus  has  abided  by  the  terms 
and  conditions  of  the  LASU  which  governs  only  the  actions  of  European  export  cred- 
it agencies  similar  to  our  Eximbank. 

When  the  financing  is  ofiered  by  the  Airbus  consortium  companies,  either  through 
leases  or  direct  loans  and  guarantees,  the  LASU  has  no  juriscliction.  Commerce  and 
U.S.  industry  are  concerned  that  this  type  of  financing  is  trade-distortive,  as  Airbus 
is  viewed  by  the  international  financial  community  as  a  virtual  parastatal  company 
in  terms  of  credit  and  access  to  capital.  The  Administration,  in  current  discussions 
with  the  European  Community,  has  raised  the  issue  of  waUc-away  leases  and  the 
implicit  involvement  of  the  Airbus  governments  in  underwriting  the  credit  of  the 
Airbus  consortium.  At  present,  the  Administration  is  reviewing  possible  courses  of 
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action  that  would  result  in  the  Airbus  consortium  having  to  obtain  international  fi- 
nancing on  terms  and  conditions  similar  to  those  facing  U.S.  industry. 


QuECTiONs  Asked  by  Senator  Rollings  and  Answers  Thereto  by  Mr.  GJoldin 

Question  1.  Do  you  believe  that  American  manufacturers  are  behind  Airbus  in 
terms  of  technology? 

Answer.  U.S.  manufacturers  are  not  behind  Airbus  in  the  availability  of  advanced 
technology  for  applications  to  new  commercial  transport  designs. 

However,  Airbus  has  been  more  aggressive  than  U.S.  manufacturers  in  applying 
new  technologies  to  current  transport  aircraft  designs.  Airbus  was  first  to  apply 
winglets,  fly-by-wire  controls  and  major  composite  structures.  There  are  multiple 
reasons  for  their  lead  in  these  applications.  For  example,  Airbus  can  accept  larger 
risk  to  the  costs  of  their  aircraft  because  of  production  subsidies,  while  U.S.  industry 
must  balance  the  application  of  new  technologies  and  the  performance  benefits 
against  the  real  acquisition  cost  of  the  airplane  to  the  operators.  This  often  results 
in  earlier  applications  by  Airbus.  In  other  eases,  the  difference  in  applications  is 
strictly  a  design  decision.  Some  cockpit  automation  technologies,  applied  initially  by 
Airbus,  have  actually  increased  pilot  workload  and  not  benefited  the  operators.  U.S. 
manufacturers  have  more  selectively  applied  these  technologies  to  greater  benefit 

The  principal  shortfall  in  U.S.  technology  development  has  been  insufficient  vali- 
dation and  risk  reduction  to  allow  U.S.  manufacturers  to  take  full  and  early  advan- 
tage of  technology  availability.  The  proposed  NASA  Aeronautics  enhancements  for 
FY  1994  focus  on  cooperation  with  industry  through  the  technology  validation 
phase. 

In  terms  of  supersonic  transport  technology.  Two  of  the  Airbus  manufacturers, 
British  Aerospace  and  Aerospatiale,  have  the  considerable  advantage  gained  from 
building  the  Concorde  and  supporting  the  operations  by  British  Airways  and  Air 
France  for  over  17  years.  This  experience,  in  addition  to  the  research  they  have  been 
conducting  toward  a  Concorde  successor,  gives  the  European  manufacturers  a  head 
start  at  the  current  time  over  American  manufacturers.  However,  they  still  lack  the 
technologies  that  will  enable  gem  to  build  an  economically  and  environmentally  via- 
ble design.  NASA's  High  Speed  Research  Program  is  designed  to  develop  and  vali- 
date advanced  technology  that  will  help  U.S.  industry  decide  whether  to  develop  and 
build  a  supersonic  transport  that  can  succeed  in  the  marketplace. 

government  coordination 

Question  2.  One  aspect  of  S.  419  would  mandate  an  aircraft  technology  research 
and  development  coordinating  process,  with  the  Ofiice  of  Science  and  Technology 
Policy  as  the  lead  agency,  and  the  Department  of  Transportation,  the  Department 
of  Defense,  the  National  Aeronautics  and  Space  Administration  (NASA)  and  the  De- 
partment of  Commerce  having  input.  Currently,  are  there  problems  in  coordinating 
among  the  agencies?  Are  there  advisory  committees  that  currently  provide  industry 
input  into  agency  research  programs? 

Answer.  While  there  has  been  no  legislative  requirement  for  NASA  to  coordinate 
with  other  federal  agencies  specifically  in  aeronautics,  significant  cooperation  has 
occurred  in  many  areas  of  research  and  technology  development  because  it  is  nec- 
essary and  advantageous  to  national  interests  and  the  interests  of  each  agency.  For 
example,  the  FAA-NASA  Coordinating  Committee  was  formed  to  focus  on  airplane/ 
airport  integration  issues  and  the  Aeronautics  and  Astronautics  Coordinating  Board 
between  NASA  and  DOD  has  provided  greater  coordination  and  return  on  invest- 
ments in  many  of  our  aeronautics  R&T  activities.  These  committees  provide  benefits 
through  closer  working  relationships  and  can  preclude  duplicative  activities. 

The  NASA  Aeronautics  Advisory  Committee  (AAC)  has  been  in  existence  for  many 
years.  The  principle  goal  of  the  AAC  is  to  provide  a  forum  for  a  collective  input  from 
industry  into  the  Aeronautics  program.  We  believe  this  creates  a  balanced,  inte- 
grated program  with  a  national  perspective. 

NASA  programs 

Question  3.  You  have  discussed  the  importance  of  NASA's  aeronautics  research 
programs  to  the  aircraft  manufacturing  industry.  What  steps  has  NASA  taken  to 
ensure  that  the  technology  development  under  these  programs  is  en"ectively  trans- 
ferred to  industry?  How  does  NASA  ensure  that  American  manufacturers  have  ac- 
cess to  these  technologies  before  foreign  companies? 

Answer.  NASA  generally  performs  its  research  in  cooperation  with  the  aero- 
nautics industry,  thereby  providing  some  direct  mechanisms  for  technology  transfer. 
However,  we  are  stepping  up  our  efforts  to  increase  and  improve  industry  involve- 


81 

ment  in  both  planning  and  implementing  our  programs.  Additionally,  much  of  the 
Aeronautics  investment,  beginning  in  FY  1994,  is  aimed  at  developing  technologies 
to  a  more  advanced  stage,  reducing  the  risks  sufficiently  for  industry  commercializa- 
tion. Industry's  partnership  in  the  NASA  program  should  allow  manufacturers  to 
easily  continue  technology  development  through  commercialization,  as  desired.  Fur- 
thermore, the  natural  advantage  U.S.  industry  is  afforded  through  direct  partner- 
ship in  the  NASA  technology  development  program  will  be  supported  by  NASA  con- 
tracts and  cooperative  agreements  which  include  provisions  to  protect  commercially 
valuable  and/or  sensitive  technology  from  premature  foreign  dissemination. 


Questions  Asked  by  Senator  Burns  and  Answers  Thereto  by  Mr.  Goldin 

Question  1.  Mr.  Goldin,  I'd  like  to  ask  you  for  a  progress  report  on  the  develop- 
ment of  the  High  Speed  Civil  Transport  Aircraft  and  the  National  Aero-Space  Plane. 
If  you  would,  provide  the  Committee  with  your  timeline  for  the  commercialization 
of  these  aircraft;  that  is,  when  can  additional  private-sector  companies  beyond  the 
five  major  industry  partners  currently  involved  expect  to  compete  in  the  develop- 
ment and  construction  of  the  planes? 

Answer.  NASA's  High-Speed  Research  program  is  focusing  on  developing  the  crit- 
ical technologies  needed  to  ensure  that  U.S.  industry  will  be  first  to  develop  a  com- 
mercially viatsle  High  Speed  (mach  2.5)  Civil  Transport  (HSCT)  aircraft  that  could 
carry  300  passengers  5000  miles  and  that  would  be  environmentally  acceptable. 
Launching  an  airplane  development  program  requires  a  major  investment  of  private 
capital  and  a  risk-benefit  assessment,  a  decision  which  only  industry  can  make.  The 
High-Speed  Research  program,  a  joint  NASA  and  industry  effort,  is  providing  the 
necessary  technical  information  to  support  these  decisions.  Phase  I  of  the  HSR  pro- 
gram, begun  in  1990,  is  focusing  on  aeveloping  the  technology  to  ensure  environ- 
mental safety — a  future  aircraft  must  not  narm  the  ozone  layer,  must  meet  the 
same  stringent  noise  requirements  as  subsonic  aircraft,  and  must  have  acceptable 
sonic  boom  levels.  General  Electric,  Pratt  &  Whitney,  and  a  number  of  smaller  com- 
panies and  university  partners  are  working  as  a  team  on  the  engine  work  for  Phase 
1.  Phase  H,  planned  to  begin  in  FY  1994,  will  focus  on  the  technologies  that  will 
make  the  aircraft  affordable  to  build  and  operate,  and  therefore  profitable.  It  is  like- 
ly that  some  sort  of  teaming  arrangement  between  large  and  small  aircraft  manu- 
facturers and  other  partners  will  be  set  up  to  conduct  airframe  research  activities. 
The  timeline  for  commercial  development  of  the  HSCT  will  be  determined  by  indus- 
try, but  a  product  development  decision  is  likely  in  2001,  when  the  technologies  re- 
quired are  well  understood,  with  certification  of  the  aircraft  and  introduction  into 
commercial  service  to  follow  around  2006. 

The  National  Aero-Space  Plane  program  is  a  joint  program  with  the  Air  Force, 
and  is  aimed  not  at  supersonic  technology  for  a  foreseeable  commercial  product  like 
HSCT  but  rather  at  hypersonic  technology  to  enable  future  operational  civil  and 
military  vehicles.  There  are  five  major  industry  partners  involved  in  the  NASP  pro- 
gram, along  with  numerous  smaller  companies.  The  timeframe  where  commercial 
vehicles  may  be  produced  is  not  easy  to  predict,  because  of  the  immature  state  of 
technology,  but  certainly  NASP-derived  commercial  vehicles  will  not  be  produced  by 
the  private  sector  within  the  next  25  years.  A  summary  of  NASP  technical  achieve- 
ments to  date,  as  well  as  information  on  the  proposed  risk  reduction  phase  and 
nearer-term  technology  benefits  of  NASP  is  enclosed  for  further  information. 

Question  2.  The  research  suggests  that  existing  U.S.  wind  tunnels  are  on  average 
about  40  years  old  and  provide  inadequate  representations  of  flight  conditions.  As 
a  result,  we  understand  that  American  aircraft  manufacturers  have  to  test  their 
planes  in  foreign  wind  tunnels.  Describe  in  further  detail,  beyond  your  prepared  re- 
marks, the  effort  and  the  investment  needed  to  upgrade  our  facilities  here  in  the 
U.S.,  and  how  that  would  be  affected  by  Senate  Bill  419. 

Answer.  In  FY  1989,  NASA  began  an  approximately  $300  million  Major  Wind 
Tunnel  Revitalization  Program  to  refurbish  and  modernize  NASA's  most  critical  fa- 
cilities. Fiscal  year  1994  is  the  final  year  for  the  program.  The  FY  1994  projects, 
totaling  $31  million,  are:  Modernize  Ames  Unitary  Wind  Tunnel,  Phase  2,  $25  mil- 
lion; LTpgrade  Ames  Outdoor  Aerodynamic  Res.  Fac,  $3.9  million;  and  Rehab  Con- 
trol Systems,  Ames  NFAC,  $2.1  million. 

While  the  Wind  Tunnel  Revitalization  Program  will  improve  the  quality  of 
NASA's  wind  tunnels,  it  does  not  adequately  provide  the  increased  capability  to  sim- 
ulate flight  conditions,  nor  does  it  increase  productivity  necessary  for  future  aircraft 
development  by  industry.  Therefore,  the  NASA  Administrator  has  initiated  a  study 
to  develop  a  coordinatea  National  Plan  for  World  Class  Aeronautical  Facilities  that 
meet  the  current  and  projected  needs  for  commercial  and  government-sponsored  re- 
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search  and  development  with  the  primary  objective  of  satisfying  U.S.  aerospace  in- 
dustry needs.  The  plan  is  being  developed  by  a  joint  NASA/DOD/industry  team,  and 
is  being  coordinated  with  the  Departments  of  Energy,  Commerce,  and  Transpor- 
tation, and  the  National  Science  Foundation.  The  study  is  addressing  shortfalls  in 
existing  capability,  requirements  for  new  facilities,  and  consolidation  and  phase-out 
of  existing  facilities.  New  facility  requirements  will  be  prioritized,  and  detailed 
schedules  and  funding  requirements  specified.  Shared  funding  by  government  and 
the  private  sector  is  being  considered. 

Preliminary  results  indicate  that  two  new  development-oriented  wind  tunnels 
may  be  needed — a  subsonic  tunnel  with  a  16x20  foot  test  section,  and  a  transonic 
tunnel  with  an  11x15.5  foot  test  section.  A  dedicated  team  is  currently  evaluating 
the  facility  design  specifications  and  siting  options,  and  refining  cost  and  schedule 
estimates  to  enable  a  decision  whether  and  how  to  proceed  with  development  In  FY 
1994,  $74  million  is  requested  to  complete  the  study  activity  and  begin  preliminary 
design  of  the  tunnels,  should  they  be  deemed  necessary. 

Significant  improvements  to  the  U.S.  testing  infrastructure  for  aircraft  research 
and  development  are  required  in  the  next  five  years,  particularly  in  support  of  more 
stringent  aerodynamics  and  acoustic  performance  goals.  These  improvements  in- 
volve significant  upgrades  to  existing  facilities,  providing  greater  productivity  and 
increased  capability.  The  first  upgrade,  acoustic  treatment  of  the  40x80  foot  wind 
tunnel  at  NASA-Ames,  has  been  initiated  in  FY  1993.  Additional  facility  improve- 
ments are  requested  in  the  FY  1994  budget  submission  to  address  the  following 
needs: 

$60  million  will  provide  substantial  productivity  improvements  for  the  Na- 
tional Transonic  Facility  at  NASA-Langley  by  modifying  systems  such  as  the  ni- 
trogen supply/exhaust,  drive  control  and  data  acquisition. 

$20  million  will  be  used  to  improve  the  capability  and  productivity  of  the  Uni- 
tary Plan  11-foot  wind  tunnel  at  NASA -Ames  by  increasing  the  Reynolds  Num- 
ber test  parameter.  This  will  be  accomplished  by  utilizing  the  existing  higher 
pressure  shell  capability  and  replacing  compressor  blades  and  motor  windings. 
$27  million  requested  for  the  Composite  Technology  Center  at  NASA-Lewis 
will  enable  research  in  advanced  composite  materials,  which  is  critical  in  the 
development  of  lightweight,  fuel-efficient  next-generation  aircraft  like  the  High 
Speed  Civil  Transport. 
Senate  Bill  419  would  have  little  to  no  effect  on  these  planned  facility  invest- 
ments. 
Question  3.   In  Montana,  Essential  Air  Service  holds  our  communities  together. 
You  note  in  your  testimony  NASA's  desire  to  place  a  new  emphasis  on  fixed  wing 
short  haul  aircraft  technology,  with  the  goal  of  revitalizing  that  segment  of  the  air- 
line industry.  Would  you  explain  how  your  program  can  help  essential  air  service 
in  states  like  mine?  Have  you  examined  that  yet? 

Answer.  The  overall  objective  of  the  proposed  Advanced  Subsonic  Technology  Ini- 
tiative is  to  provide  a  state  of  technology  readiness  for  U.S.  leadership  in  developing 
a  new  generation  of  civil  subsonic  aircraft  and  engines  and  a  safe  and  uncongested 
integrated  air  transportation  system  that  includes  expanded  utilization  of  shorthaul 
aircraft  States  such  as  Montana,  that  depend  on  essential  shorthaul  aircraft  service 
will  be  the  primary  beneficiaries  of  this  expanded  utilization.  As  shown  on  the  en- 
closed charts,  the  current  major  hub  and  spoke  infrastructure  concentrates  the  bulk 
of  the  passenger  service  into  the  major  population  centers.  Higher  utilization  of  the 
5200  U.S.  public-use  airports  by  shorthaul  and  general  aviation  aircraft  would  dra- 
matically increase  service  and  a-availability  to  less  densely  populated  parts  of  our 
nation,  such  as  Montana.  Approximately  35  percent  of  the  proposed  program  is  fo- 
cused on  aviation  system  and  shorthaul  aircraft  technology  that  will  directly  benefit 
states  with  aviation  requirements  similar  to  those  of  Montana. 
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NATIONAL  AERO-SPACE  PLANE  (NASP)  PROGRESS  REPORT — TECHNICAL  ACHIEVEMENTS 

The  NASP  program  has  continued  to  achieve  significant  technological  progress 
during  the  past  year.  The  most  highly  integrated  task  has  been  the  design  of  the 
NASP  flight-research  vehicle — the  piloted,  full-scale  X-30.  The  X-30  serves  as  a 
means  of  focusing  the  program,  in  part  by  using  it  to  assess  the  value  of  specific 
technological  advances.  The  currently  proposed  period  of  risk  reduction  should  lead 
to  a  lighter-weight,  less  costly  X-30. 
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NASP  continues  to  push  the  state-of-the-art  in  a  number  of  technical  areas.  The 
following  overview  describes  some  of  the  many  advances  achieved  during  the  past 
year. 

Progress  in  aeropropulsion  was  highlighted  by  a  series  of  long-duration  wind  tun- 
nel tests  up  to  Mach  14  of  a  large-scale  model  of  a  NASP  scramjet  combustor.  The 
test  periods  of  more  than  ten  seconds  are  substantially  longer  than  the  millisecond 
tests  conducted  with  shock -tubes  and  other  pulsed-type  scramjet-test  facilities.  They 
have  provided  a  wealth  of  valuable  new  data  for  simulated  flight  speeds  above  Mach 
8.  The  new  tests  were  acconiplished  at  the  NASA  Ames  100  Megawatt  "Direct  Con- 
nect Arc  Facility"  with  a  NASP  team  led  by  the  Applied  Physics  Laboratory  of  Johns 
Hopkins  University. 

Other  propulsion  activities  included  complementary  tests  from  Mach  3  to  Mach 
8  test  conditions  at  NASA  Langley  Research  Center.  These  provided  data  on  en- 
hancements to  the  scramjet  design  for  the  X-30.  In  addition,  component  tests  at  the 
high  scramjet  operation  speeds  have  continued  to  provide  important  data. 
Rocketdyne  tests  at  the  CalTech  T5  tunnel  and  related  work  at  the  "HYPULSE"  fa- 
cility in  New  York  have  revealed  new  insights  into  the  design  and  operation  of 
scramjet  fuel  injectors  at  Mach  16  flight  conditions.  Tests  up  to  Mach  18  in  the 
Naval  Surface  Warfare  Center  Tunnel  Number  9  in  Maryland  have  contributed  val- 
uable data  on  NASP  inlet  configurations.  These  and  other  aeropropulsion  advances 
were  matched  by  improvements  in  the  associated  laser-based  instrumentation  tech- 
niques and  by  updated  methodologies  for  computer  analyses. 

Previous  work  had  advanced  slush-hydrogen  fuel  technologies  from  laboratory  ex- 
ercises to  large-scale  production  and  ground  handling.  More  recent  activities  ad- 
dressed onboard  fuel-related  operations.  In  contrast  to  rocket  boosters,  NASP  fuel 
tanks  are  horizontally  mounted,  have  much  larcer  surface  areas  of  fuel  and  must 
accommodate  recirculation  of  fuel  heated  in  the  actively  cooled  structures.  The 
NASP  fuel  system  must  cope  with  fuel  flow  ranging  from  a  super-cold  (cryogenic) 
slush  up  through  superheated  hydrogen  gas.  The  research  ancl  development  con- 
ducted at  NASA  Lewis  Research  Center  in  cooperation  with  industry  partners  (Mar- 
tin Marietta  and  others)  has  been  essential  to  define  the  best  slush -hydrogen  hard- 
ware configurations  and  modes  of  operation  for  NASP. 

NASP  aerodynamics  researchers  have  also  made  advances.  NASA  Langley  Re- 
search Center  and  McDonnell  Douglas  completed  a  X-30  wind  tunnel  test  series 
from  takeoff  to  Mach  17+  to  provide  a  solid  data  base  on  aerodynamics,  stability 
and  controllability.  Boundary-layer  transition  from  smooth  (laminar)  to  turbulent 
strongly  afiects  local  structural  heating  (and,  consequently,  vehicle  weight)  and  en- 
gine inlet  performance.  Research  in  hypersonic  boundary  layers  has  emphasized  im- 
provements to  predictive  tools,  especially  to  account  for  the  efiects  of  shock  waves. 
Finally,  propulsion/airframe  integration  saw  major  advances  in  the  development  of 
test  techniques. 

NASP  materials  science  has  continued  to  build  an  extensive  data  base  on  ad- 
vanced materials  and  coatings,  while  new  structural  tests  have  validated  both  fab- 
rication and  analysis  techniques.  Fiber-stiffened,  titanium-aluminum  metal-matrix 
composites  (TMC)  are  now  understood  in  much  greater  depth.  This  knowledge  has 
been  used  in  combination  with  the  Textron  TMC  pilot  plant  in  Massachusetts  to 
demonstrate  manufacturing  techniques  for  consistently  high-quality  material.  New 
coatings  technologies  are  providing  superior  oxidation  resistance  for  carbon-carbon 
heat  shields  and  for  highly  conductive  metallic  alloys  used  in  actively  cooled  engine 
components. 

The  NASP  team  has  conducted  successful  thermal  and  mechanical  tests  of  NASP 
panel  assemblies  which  have  joints,  numerous  fasteners  and  complex  curves.  These 
structures  represented  specific  segments  of  the  X-30  fuselage.  Other  realistic  tests 
of  heat  exchangers,  engine  hot-gas  seals,  actively  cooled  leading-edge-type  struc- 
tures, and  internal  substructure  were  also  successful.  Examples  of  typical  but  so- 
phisticated tests  are  those  for  a  2-by-5-foot,  titanium  metal-matrix  composite  (TMC) 
panel  assembly  at  The  Air  Force's  Wright  Laboratory  in  Dayton.  Ohio,  and  a  slight- 
ly smaller  TMC  panel  assembly  at  NASA  Dryden  Flight  Research  Facility  in  Cali- 
fornia. In  many  cases,  the  greatest  challenges  have  been  to  provide  the  high-tem- 
perature instrumentation  as  well  as  the  simulated  extremes  of  combined  thermal, 
mechanical  and  acoustic  loads. 

Aero-structural  loads  are  important  for  NASP,  too.  Aeroelastics,  the  coupling  of 
aerodynamic  loads  and  structural  characteristics,  was  substantially  advanced  by 
both  analytics  and  special  tests  in  the  NASA  Langley  Transonic  Dynamics  Tunnel 
(the  national  facility  for  aeroelastic  testing).  The  culmination  of  the  work  to  date 
has  been  the  definition  of  NASP  structural  and  controls  requirements  to  match  the 
expected  fiight-path  conditions.  Other  technology-development  activities  included 
using  new  and  existing  facilities  to  subject  large  panels  to  the  combination  of  hot 
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gas  flow  and  extreme  acoustic  loads  (over  180  dB)  simulating  NASP  nozzleflow  con- 
ditions. (These  tests  were  conducted  at  Rocketdyne,  Wright  Labs  and  NASA  LAng- 
ley  sites.) 

There  have  been  advances  in  many  other  areas,  such  as  instrumentation,  simula- 
tion and  computational  fluid  dynamics  (CFD).  The  challenging  structural  environ- 
ment for  parts  of  the  X-30  (-423  to  over  4000  degrees  Fahrenheit)  calls  for  truly  ad- 
vanced instrumentation:  for  example,  metallic  gauges  that  measure  bending  loads 
can  undergo  a  transformation  of  tne  crystalline  structure  of  the  gauge  metal  as  it 
heats  to  these  high  temperatures.  Improvements  in  strain-gauge  designs  are  now 
providing  the  rugged,  dependable  instrumentation  essential  for  piloted  flight-re- 
search vehicles.  Moreover,  recent  advances  in  fiber-optics  enable  the  measurement 
of  distributed  loads  with  a  single  fiber  strand  as  well  as  providing  secure  data-signal 
paths  through  extremely  hot  structures.  NASP  vehicle-simulation  work  achieved  a 
program  milestone  by  demonstrating  controllability  for  the  existing  integrated  X-30 
design.  In  addition,  CFD  has  become  a  routinely  applied  but  very  powerful  tool  for 
either  analyzing  data  or  predicting  the  behavior  of  purely  conceptual  flow  fields. 
NASA  has  transferred  CFD  tools  to  industry  experts  to  enhance  boui  hypersonic  cal- 
culating efliciency  and  fidelity  of  the  simulation  of  natural  phenomena. 

RISK-REDUCTION 

Projections  of  the  NASP  program  for  FY  1994  and  beyond  have  been  strongly  in- 
fluenced by  the  need  to  reduce  technical  risk  and  to  present  an  aflbrdable,  well  fo- 
cused research  on  hypersonic  aerospace  planes  that  will  make  significant  progress 
in  key  areas.  We  are  focusing  on  a  few  areas,  such  as  high-speed  scramjet  perform- 
ance, in  response  to  in-house  analyses  as  well  as  reviews  by  key  members  of  the 
scientific  community.  Current  plans  call  for  a  six-year  period  of  technological  risk 
reduction  leading  to  a  decision  to  build  and  fly  the  X-30  in  the  late  1990's.  The  bene- 
fits of  this  approach  should  be  a  lighter,  less  expensive  X-30  with  significantly  re- 
duced technical  risk  as  well  as  significant  technical  progress  applicable  elsewhere 
in  aeronautics/aerospace  and  other  industries. 

The  recommended  risk-reduction  program  would  encompasses  a  balance  of  flight 
and  ground-based  activities  to  further  investigate  key  hypersonic  technologies. 
Ground-based  tests  and  sophisticated  analyses  would  ensure  maturation  and  inte- 
gration of  NASP  technologies  to  even  higher  levels  of  confidence.  ICBM  rocket  boost- 
ers rendered  surplus  by  tne  end  of  the  "Cold  War"  would  serve  as  dramatic  "peace 
dividends"  for  hypersonic  aerospace  plane  research.  These  rockets  would  be  used  in 
boosting  subscale,  unpiloted  experiments  to  high-speed  test  points.  Each  type  of 
flight  test  would  be  well  anchored  by  tests  in  ground-based  facilities.  The  results 
would  be  the  demonstration  and  verification  of  key  technologies,  such  as  those  for 
predicting  hypersonic  boundary-layer  transition  (to  turbulent  flow),  high-Mach-num- 
ber  stability  and  controllability,  and  both  the  performance  and  operability  of 
scramjets  at  Mach  12  to  15. 

TECHNOLOGY  BENEFITS 

The  transfer  of  hypersonic  technologies  to  U.S.  industry  for  a  variety  of  applica- 
tions will  continue,  becoming  more  prevalent  during  the  coming  years.  While  these 
benefits  alone  are  not  sufficient  reason  for  conducting  a  research  program,  they  are 
important  and  should  be  both  encouraged  and  factored  in  program  planning.  In 
many  ways,  the  NASP  program  has  set  the  example  for  being  proactive  in  this  do- 
main. Close  interactions  with  industry  range  from  "showcasing"  hypersonic  tech- 
nologies at  regional  meetings  to  operating  a  team  of  Air  Force  reservists  as  tech- 
nology applications  specialists. 

The  initial  technology  transfer  of  materials,  material-processing  techniques  and 
computer-science  applications  has  been  well  documented.  In  one  example,  applica- 
tions for  a  Beryllium  alloy  (developed  for  NASP)  in  the  computer  industry  has  been 
credited  with  saving  the  U.S.  Beryllium  industry  and  pushing  it  into  high-capacity 
operations.  In  this  case,  an  investment  of  $657,000  by  the  NASP  program  has  re- 
sulted in  a  market  conservatively  estimated  at  $137  million  over  the  next  three 
years — a  return  on  investment  of  208  to  one!  Specially  processed  metallic  lamina- 
tions (with  up  to  hundreds  of  thin  sheets)  have  enabled  very  sophisticated  tailoring 
of  physical  and  chemical  properties  of  structures.  In  contrast,  a  recent  NASP  inno- 
vation involves  great  promise  for  eye  surgery,  where  computational  methods  for 
fluid  dynamics  in  the  eye  would  allow  surgery  to  be  more  precise  and  successful. 
These  are  only  a  few  examples;  it  is  noteworthy  that  two  full  sessions  of  the  recent 
NASP  Technology  Review  in  April  of  this  year  were  devoted  to  technology  transfer. 

Industry  has  contributed  in  excess  of  $700M  of  the  $2,413  invested  in  NASP.  In 
addition  to  the  five  major  NASP  partners  (Lockheed,  McDonnell  Douglas,  North 


86 

American  Rockwell,  Pratt  &  Whitney,  and  Rocketdyne).  additional  major  private 
sector  company  (e.g.,  Boeing  and  Martin  Marietta)  participation  is  anticipated  dur- 
ing the  risk  reduction  activities. 
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